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Skeletal Lesions in Neurofibromatosis’ 
JAMES CLEON HUNT, M.D., and DAVID G. PUGH, M.D. 


EUROFIBROMATOSIS (Recklinghausen’s 

disease) is a congenital and famil- 
ial disease presenting abnormalities of 
the skin, nervous system, bones, and soft 
tissues. A classic case demonstrates (1) 
multiple soft, elevated cutaneous tumors 
(fibroma molluscum), (2) cutaneous pig- 
mentation (café au lait spots), and (3) 
neurofibromas of peripheral nerves, fre- 
quently palpable in the subcutaneous 
tissue. In addition to this ‘cardinal 
triad” of diagnostic findings may be seen 
elephantoid soft-tissue masses on the body 
and fan-like enlargements of peripheral 
nerves called “plexiform neuromas.”’ In- 
complete varieties of the disease (formes 
showing only cutaneous pig- 
mentation, also occur; these cases fre- 
quently progress to the complete picture 
later in life. 

In the last few decades, the variety of 
skeletal defects associated with neuro- 
fibromatosis has received increasing at- 
tention. These are of particular interest 
to the radiologist, since certain types are 
characteristic of the disease, while others 
are most suggestive. Associated abnor- 
malities include severe scoliosis, defects 
of the walls of the orbits, erosive defects 
caused by adjacent neurogenic tumors, 
bowing and pseudarthrosis of the lower leg, 
and disorders of growth of bone associated 


with elephantoid hypertrophy of soft 
tissue. Knowledge of these findings en- 
ables the radiologist to help confirm the 
clinical diagnosis. On occasion, he may be 
able to predict the diagnosis from the 
skeletal changes before it has been es- 
tablished clinically. 

That neurofibromatosis is a disease in- 
volving neurectodermal (60) tissues has 
long been accepted as fact. The term 
“neurectoderm”’ refers to that portion of 
the primitive ectoderm which forms the 
neural groove and gives rise to the nerv- 
ous system. Mesodermal elements also 
have shown abnormalities. In_ earlier 
years, the consensus was that these meso- 
dermal abnormalities were always second- 
ary to and a result of the abnormal neu- 
rectodermal elements; more recently, it 
is being recognized that mesodermal dys- 
plasia is a basic component of the disease, 
not depending on neurectodermal dys- 
plasia for its explanation. The present 
study will help to confirm this view. 


BACKGROUND 


ITistorical: Recklinghausen (48), in 1882, 
introduced the term ‘‘neurofibromatosis’’ 
and presented the first adequate descrip- 
tion of the histologic changes. He con- 
tended that the tumors were chiefly 
fibrous, arising from mature connective 


'From the Mayo Clinic and Mayo Foundation, Rochester, Minn. (J.C.H., Fellow in Radiology, Mayo Founda- 


tion; D.G.P., Section of Roentgenology ). 
sity of Minnesota. 


The Mayo Foundation is a part of the Graduate School of the Univer- 


Abridgment of a thesis submitted by Dr. Hunt to the Faculty of the Graduate School of the University of 


Minnesota in partial fulfillment of the requirements for the degree of Master of Science in Radiology. 


for publication in June 1960. 
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tissue of the nerve sheaths, especially the 
endoneurium. 

Descriptions of the clinical manifesta- 
tions of neurofibromatosis had been pub- 
lished previously. Recklinghausen cred- 
ited Tilesius (64) with the first adequate 
description of fibroma molluscum in 1793. 
Smith (57), in 1849, published a remarkable 
volume reporting in great detail two cases 
of generalized neurofibromatosis, with 
necropsy and pathologic observations. 
Smith, however, erroneously believed, even 
after pathologic study of the tumors on 
the nerve trunks, that the neoplasms did 
not contain any nerve elements. It re- 
mained for Recklinghausen to point out 
their nerve-sheath origin. 

Development of the Disease: Evidence of 
neurofibromatosis usually is noticed at 
birth or soon thereafter. Puberty or 
pregnancy may make the condition man- 
ifest or may be accompanied by the de- 
velopment of new fibromas (68). As al- 
ready noted, formes frustes may for years 
show only one of the manifestations, most 
commonly cutaneous pigmentation; the 
complete picture may then develop. 

Genetics: As first pointed out in 1918 
by Preiser and Davenport (45), the 
familial form of neurofibromatosis is trans- 
mitted as a mendelian dominant. Whether 
it is transmitted as a ‘“‘true’’ dominant or a 
“conditional’”’ dominant is not clear, since 
a presumably homozygous person has not 
yet been described (12). There is no sex 
linkage or predilection. Various studies 
have failed to disclose any important dif- 
ferences in racial incidence of the disease. 
Families frequently show similarity in the 
distribution of the lesions (68). 

Soft-Tissue Lesions: The café au lait 
type of pigmentation characteristic of 
neurofibromatosis is generally present 
soon after birth, but it may develop later, 
in the first or second decade of life (11). 
This pigmentation is tan, macular, and 
melanotic in origin and is located in and 
around the basal layer of the epidermis 
(12). Crowe and associates (12) concluded 


that a patient who has more than six 
café au lait spots measuring 1.5 em. or 
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more in diameter must be presumed to have 
neurofibromatosis. If fewer spots are 
found, their comparison with those of 
relatives who are known to have the dis- 
ease may facilitate the diagnosis. The 
café au lait spots of neurofibromatosis 
have smooth edges as contrasted to the 
jagged margins seen in fibrous dysplasia. 
Albright and Reifenstein (2) have com- 
pared the spots of neurofibromatosis to 
the coast of California and those of 
fibrous dysplasia to the coast of Maine. 

The presence of multiple cutaneous 
nodules (fibroma molluscum) is the most 
frequent and constant diagnostic feature 
of neurofibromatosis (35). These soft 
tumors may grow under, be flush with, or 
be raised above the level of the skin. Al- 
though they are usually the color of nor- 
mal skin, early lesions may be violaceous. 
The larger ones are usually pedunculated 
and often are characterized by a definite 
tendency toward invagination on moderate 
digital compression  (‘‘buttonholing’’). 
They occur predominantly on the head, 
neck, trunk, and extremities, being seen 
only rarely on the palms and the plantar 
surface of the feet (46). Ormsby and 
Montgomery (42) interpreted these tumors 
as true neurofibromas arising from 
peripheral nerves and their supporting 
structures, but the irregular distribution 
of the lesions, not following peripheral- 
nerve paths, plus the inconstant presence 
of nerve fibrils on histologic study, makes 
the relationship to peripheral nerves in- 
definite. Stout (60) considered these 
tumors to be simple proliferations of 
fibrous tissue. As many as 9,242 such 
tumors have been observed on one patient 
(56). 

The tumors of the peripheral nerves 
seen in neurofibromatosis occur in several 
forms. Because of their variety and be- 
cause of controversy concerning the cell 
of origin, a confusing terminology for 
these lesions has arisen. For discussion 
of the histologic appearance, the reader 
is referred to other sources (28, 54, 60). 
A brief résumé of the gross forms is neces- 
sary, however, for a better understanding 
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of certain of the skeletal manifestations of 
the disease. Solitary tumors of the nerves 
are designated as “‘neurilemmomas”’ or 
“neurofibromas”? depending on their his- 
tologic pattern and their relationship to 
the fibers in the nerve involved. Diffuse 
neoplastic involvement of a nerve and its 
branches is designated as a ‘‘plexiform 
neuroma,’ as already noted. 

Frequently, large soft-tissue masses are 
seen in neurofibromatosis. These lesions, 
which may hang down in thickened pig- 
mented folds (60), have been termed 
“pachydermatocele”” or “‘elephantiasis 
neuromatosa”’ (12, 68). Such tumors have 
the consistency of lax skin and subcu- 
taneous fat, and they may become ex- 
tremely disfiguring. In some instances, 
a significant deep vascular element, either 
or lymphangiomatous, 
may be present. There may be dysplasia 
of the underlying bone. A_ plexiform 
neuroma may be involved in the mass and 
may be palpable as a beaded cord; it may 
occur as a component of elephantiasis 
neuromatosa or separately. 


hemangiomatous 


MATERIALS AND METHODS 


A review was made of the records of 
all new patients at the Mayo Clinic in the 
ten-year period from 1948 through 1957 
in whom a diagnosis of neurofibromatosis 
had been made. Of 220 such cases 
reviewed, 28 were rejected as including 
insufficient criteria for the diagnosis; 192 
cases remained. 

All available roentgenograms in these 
192 cases were studied for skeletal defects. 
A total of 97 cases (51 per cent) revealed 
some skeletal abnormality demonstrable 


roentgenologically. The various bone 
changes were analyzed, classified, and 


tabulated. Skeletal defects of a type con- 
sidered to be characteristic of the disease 
were present in 74 cases (39 per cent). 
A detailed analysis of these findings and a 
comparison with data in the literature will 
be given. 

The diagnosis was confirmed histolog- 
ically in 85 of the 192 cases. Pathologic 
material available from areas associated 
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with bone lesions was reviewed, and the 
previous diagnoses were confirmed. In 
3 cases in which skeletal abnormalities 
had been demonstrated roentgenograph- 
ically, bone with adjoining soft tissue had 
been preserved. Sections of these tissues 
were made and decalcified for study. 

As aside light to the primary study, two 
incidental studies are reported. One con- 
cerns the general frequency of neuro- 
fibromatosis, and the other deals with the 
incidence of associated cancer. 


FINDINGS AND COMMENT 


Many of the bone changes in neuro- 
fibromatosis are of distinct types. In 
1948, Holt and Wright (26) listed them 
as follows: erosive defects owing to the 
presence of contiguous neurofibromas; sco- 
liosis; disorders of growth, including both 
overdevelopment and underdevelopment ; 
bowing and pseudarthrosis of the lower 
leg; intra-osseous cystic lesions; con- 
genital anomalies. 

This listing, in a modified form, con- 
stitutes the basis of the classification de- 
veloped in the present study. 


Abnormalities characteristic of neurofibromatosis 
Severe angular scoliosis with dysplasia of ver- 
tebral bodies 
Defects of posterosuperior wall of the orbit 
Disorders of bone growth associated with ele- 
phantoid hypertrophy of overlying soft tissue 
Congenital bowing and pseudarthrosis 
Erosive defects of bone from 
neurogenic tumors 
Intrathoracic meningocele 
Abnormalities not characteristic but possibly rep- 
resenting mesodermal dysplasia in  neuro- 
fibromatosis 
Congenital anomalies 
Mild scoliosis 


contiguous 


A fundamental difference in this clas- 
sification from that of Holt and Wright is 
apparent: an attempt is made to separate 
those skeletal abnormalities which are 
characteristic of the disease from those 
less specific. The characteristic abnor- 
malities are those whose roentgenographic 
appearance should arouse a_ suspicion 
of neurofibromatosis. It is hoped that 


this further step in classification will enable 
the radiologist to suggest the possibility 





Fig. 1. 
had progressive neurologic evidence of cord compression. 
bus. 


the right. 6. Lateral view 


of the disease on a surer footing when 
the occasion arises. 


Skeletal Abnormalities Characteristic 
of Neurofibromatosis 


Severe Angular Scoliosis with Dysplasia 
of Vertebral Bodies: Scoliosis frequently 
has been singled out as the commonest 
osseous defect in neurofibromatosis. Weiss 
(66), in 1921, was the first to point out its 
high incidence. In severity it varies from 
mild nonprogressive forms to a grotesque 
“hairpin” scoliosis (19). Most cases fall 
at one end or the other of the spectrum, 
suggesting different basic mechanisms. 

Only the severe forms of angular scoliosis 
exhibiting dysplasia of the vertebral bod- 
ies are included in this category. We 


believe that this type of severe scoliosis 
is characteristic of neurofibromatosis. 


The 
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Severe midthoracic kyphoscoliosis with dysplasia of vertebral bodies in a 17-year-old boy. 


Operation disclosed multiple extradural neurofibromas on the right. a. 
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The patient 
Myelography revealed nearly complete block at the gib- 
Note associated deformed ribs on 


present study included 14 such cases with 
dysplasia of the vertebral bodies (Figs. 
1 and 2). 

The severe kyphoscoliosis seen in neuro- 
fibromatosis is distinguished by the great 
predominance of the kyphotic element over 
the scoliotic phase (36, 53). Acute angula- 
tion at the gibbus is typical. The ver- 
tebral bodies frequently are so abnormally 
deformed and attenuated at this site 
that it may be impossible to identify 
them on the roentgenogram (Figs. 1 and 
2). 

The primary curve usually is stated to 
be most frequent in the thoracic portion 
of the spinal column (36); this was true 
in the majority of our 14 cases. 

The vertebral dysplasia may be ac- 
companied by erosion of the intervertebral 
foramina caused by neurofibromas of the 
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Fig. 2. Pronounced dysplasia of cervical and upper thoracic parts of spinal column in an 
18-year-old boy. This patient had minimal neurologic symptoms. Exploration of the cer- 
vical portion of the spinal cord did not reveal any neurofibromatous tissue. The bone was 
friable and cartilaginous in consistency. a. Note associated deformed ribs, especially on 
left. b. Lateral view. c. Thoracic roentgenogram, showing attenuated ‘twisted ribbon’’ 
ribs on the left. 
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Deficient orbital plate 
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Typical defect involving posterosuperior as- 
Reproduced 


Fig. 3 
pect of orbital wall viewed from above. 
with the kind permission of the publisher and authors 


from Bruwer and Kierland (7 


Fig. 4 
superior defect of orbital wall, allowing temporal lobe of brain to encroach on orbital con- 


tents 
and Kierland (7) 


spinal nerves (5, 10, 53). These neuro- 
fibromas are frequently dumbbell in shape, 
and the intraspinal portion may erode the 
posterior wall of the vertebral body. 
Roentgenographic evidence of erosion was 
present in 5 of our 14 cases. The neuro- 
fibromas may be single, multiple, or 
plexiform. Although they frequently may 
contribute to the skeletal deformity by 
erosion from pressure, their inconstant 
and their limited distribution 
compared to the extent of the vertebral 
deformity their consideration 


presence 


minimize 
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as the basic etiologic agent. In 2 of 
our cases, neurofibromatous tissue was 
not demonstrated at operation. 

Ribs arising from the abnormal vertebrae 
frequently are attenuated and show a 
“twisted ribbon’’ appearance (26) (Fig, 
2, c). Although such defects have been 
ascribed to pressure by intercostal neuro- 
fibromas (31), some patients exhibiting such 
changes do not have intercostal neuro- 
fibromas. These rib changes were noted 
in 12 of our 14 cases. 

Brooks and Lehman (6) published the 
first classification of the skeletal changes in 
neurofibroinatosis in the United States 
in 1924. They pointed out two possible 
causes of the scoliotic deformities, namely, 





“\ 
Deficient ae 
sphenoid b 


Lateral view of orbit, demonstrating (a) normal intact orbit and (b) postero- 


Reproduced with the kind permission of the publisher and authors from Bruwer 


(1) inequality in length of the legs, leading 
secondarily to scoliosis, and (2) primary 
changes in the spinal column, possibly of a 
developmental nature. 

Other observers have suggested that 
invasion by periosteal neurofibromas may 
account for the scoliosis. This theory is 
unacceptable, however, as the process is 
too generalized, with deformity of a long 
segment of the spinal column (36). Neuro- 


fibromas of the spinal nerves may be 
found in conjunction with the scoliotic 
zone, as previously mentioned, but they 
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Fig. 5. 
fibromatous tissue behind the eye. a. 


loss of usual landmarks (temporal line absent, sphenoid ridge elevated). 
Reproduced with the kind permission of the publisher and authors from Bruwer and Kierland (7). 0. 
Note the anterior displacement of the middle fossa on the left. 


of skull. 


are not the primary cause of the scoliosis 
when the condition is severe. 

Schinz and associates (53) suggested that 
osteoporosis of the vertebrae, abetted by 
the severe muscular weakness frequently 
seen in neurofibromatosis, best explains 
the scoliosis. Although muscular weak- 
ness may account for minor degrees of 
scoliosis, a congenital mesoblastic defect 
of the vertebrae themselves remains the 
most reasonable etiologic explanation of 
the severe forms. 

From a diagnostic point of view, only 
the severe dysplastic type of scoliosis is 


characteristic of neurofibromatosis. The 
additional findings of ribs resembling 


twisted ribbons and erosion of the inter- 
vertebral foramina and vertebral bodies 
make the picture pathognomonic. 

Defects of Posterosuperior Wall of Orbit: 
Although defects of the wall of the orbit 
have been mentioned in the literature on 
neurofibromatosis for many years (19, 
25, 32, 50), they have not been considered 
to be one of the characteristic skeletal 
features of the disease. On the basis of 


Roentgenograms of an 11-month-old boy who had pulsating exophthalmos. 
The left orbit is enlarged and demonstrates a ‘‘blank’’ appearance, with 


Operation disclosed neuro- 


In addition, the ethmoid cells are small. 
Basal view 


its frequency in our material (13 of the 
192 cases), and as noted in recent articles 
(7), it is apparently justifiable to elevate 
this abnormality to full membership in 
the group of skeletal disorders considered 
characteristic of neurofibromatosis. 

LeWald (32) is generally credited with 
the first roentgenographic description of 
this finding. In 1933, he reported + cases 
of congenital absence of the _ postero- 
superior wall of the orbit associated with 
pulsating exophthalmos. Two of his pa- 
tients had generalized neurofibromatosis. 

The defect consists basically of absence 
of or failure of development of that 
portion of the membranous bone separating 
the cranial contents from those of the 
orbit (55) (Figs. 3 and 4). The resultant 
gap in the posterosuperior portion of the 
orbit, involving the wings of the sphenoid 
and the orbital plate of the frontal bone, 
allows direct contact of the temporal 
lobe of the brain with the orbital soft 
tissue. Without the rigid skeletal bulwark 
of the normal orbit, the continuous vas- 
cular pulsations of the brain are trans- 
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Fig. 6. 


resents location and size of cranial defect. 


mitted directly to the orbital soft tissues. 
This leads to progressive exophthalmos. 
The transmitted pulsations sometimes are 
visible, presenting clinically as pulsating 
exophthalmos. This process may lead to 
grotesque facial deformity and loss of 
vision in the affected eye. 
Roentgenographically, the orbit in 
postero-anterior views is generally larger 
in diameter on the affected side (Fig. 
5, a). The inferior margin may lie lower 
than normal. The orbit has a “blank” 
appearance, with loss of the usual land- 
marks, the temporal line being absent and 


the sphenoid ridge greatly elevated. The 
anterior ethmoid cells and maxillary 
antrum may be small. Lateral views 


ordinarily are less useful than are postero- 
anterior and basal views of the skull, but 
they may be confirmatory. The anterior 
and even the posterior clinoids may be 
absent or deformed on the side of the 


Roentgenograms of a 21-year-old man with neurofibromatosis. a. 
fidum accompanying posterosuperior defect of orbital wall on left. 0b. 


Unusually extensive cranium bi- 
Towne’s view, which more accurately rep- 


anomalous orbit. Basal views of the skull 
usually give an excellent demonstration 
of the anterior displacement of the middle 
fossa on the affected side (Fig. 5, )). 
Body-section roentgenography may afford 
a clearer demonstration in questionable 
cases. Encephalography may reveal en- 
largement of the ventricles on the involved 
side. 

Rarely, associated defects of the cal- 
varium are seen. An unusual instance of 
cranium bifidum in our series represents 
a skeletal defect not previously reported 
in neurofibromatosis (Fig. 6). 

The posterosuperior defect of the orbit 
usually attracts attention in the first 
months of life, when unilateral proptosis 
and thickening of the upper lid are noticed. 
In some cases, however, this defect does 
not become evident until later (43); 
such patients usually show less pronounced 
clinical deformity plus slower progression. 
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Fig. 7. a. 


soft-tissue hypertrophy of leg in a 23-year-old woman. 


Sinuous elongation of right tibia and fibula associated with elephantoid 


Note the wavy irregularity and 


thickening of the cortex. 6. Sinuous elongation of left femur associated with soft-tissue 


hypertrophy in a 14-year-old boy. 


Note also the presence of coxa valga, dysplasia of 


the capital femoral epiphysis, and the hypoplastic dysplasia of the left acetabulum 


and pubic bone. 


The tibia and fibula showed changes similar to those of the femur. 


Staples had been placed previously on the medial side of the distal femoral epiphysis 


in an effort to correct genu valgum. 


In some cases material from the posterior 
part of the orbit shows neurofibromatous 
tissue on pathologic study. In others the 
bone defect alone has been demonstrable. 
The question whether this defect is the 
result of congenital mesodermal dysplasia 
of the bone or erosion by neurofibromatous 
tissue has been debated. The frequent 
absence of such tissue favors the former 
concept. One of our patients who came to 
operation had no neurofibromatous tissue 
behind the eye. 

According to Peyton and Simmons (43), 
this defect of the orbit may be associated 
with gliomas of the optic nerve. 

This type of orbital defect is not seen 
exclusively in neurofibromatosis. How- 
ever, cases that do not show other features 


formes frustes of the disease (7). 


of neurofibromatosis should give rise to 
speculation as to whether they represent 
Continued 
observation for developing evidence of 
cutaneous manifestations is in order. 

Considering the clinical and roentgeno- 
logic criteria, Robertson (49) stated that 
this condition is so characteristic that a 
mistake in diagnosis is unlikely, once the 
entity is known. Recognition of this 
anomaly is important, because it may be 
misinterpreted as destruction of bone and 
lead to a diagnosis of a malignant tumor 
(5d). 

Disorders of Bone Growth Associated With 
Elephantoid Hypertrophy of Overlying Soft 
7issue: Elephantoid masses of soft tissue 
may occur anywhere on the body in 


10 JAMES CLEON HunT AND Davin G. PuGH 


January 196] 





Fig. 8. 
dysplasia of left ilium underlying soft-tissue mass, whose edge is seen above and parallel to the 


ilium. 


sacral meningocele. 
the fourth and fifth lumbar vertebrae. 


neurofibromatosis. As mentioned pre- 
viously, these masses frequently contain a 
large hemangiomatous or lymphangiom- 
atous component and may contain also 
a beaded plexiform neuroma. These zones 
of overgrowth of soft tissue are most 
commonly unilateral, involving a lower 
extremity or the head and neck. Not 
uncommonly, they are accompanied by a 
disorder in growth of the underlying bone. 

When elephantoid overgrowth of soft 
tissue involves a lower extremity, a char- 
acteristic roentgen picture is frequently 
produced. Sinuous elongation of the 
underlying long bones is present, with a 
wavy irregularity of the cortex, which may 
be thickened (Fig. 7). Actual overgrowth 
of bone occurs in the involved segment, 
so that the affected leg is longer than the 
uninvolved one. When the soft-tissue mass 
extends over the pelvic region or the feet, 
dysplasia of the underlying bones in these 
areas also occurs (Fig. 8). 

Several explanations for the abnormal 
growth of bone under these soft-tissue 
masses have been suggested. Histologic 
study in some cases reveals direct invasion 
and elevation of the periosteum by a 
plexiform neuroma (26). Infiltration of 


Roentgenograms of a 53-year-old man with neurofibromatosis. a. 


Hypertrophic 


This patient also had an intrasacral meningocele, the lateral limits of which are demon- 
strated by the scattered droplets of opaque medium. |. 


Lateral view, demonstrating intra- 


Note the concavity of the sacrum and the posterior walls of the bodies of 


the cortex by neurofibromatous tissue 
resulting in lacunar absorption of the 
compact bone and widening of the haver- 
sian canals also has been reported (18). 
Most patients, however, do not show direct 
involvement of bone or periosteum. 

As mentioned previously, sections were 
made from abnormal bone associated with 
neurofibromatous tissues in 3 of our 
cases. None of them gave any histologic 
evidence of direct involvement of the 
bone or periosteum by neurofibromatosis. 

It is difficult to explain the overgrowth 
in length. Increased blood supply fur- 
nished by the commonly found hemangi- 
omatous and lymphangiomatous elements 
in the soft-tissue masses offers the most 
plausible explanation. 

Bone underlying soft-tissue masses on 
the head and neck more commonly shows 
hypoplasia than overgrowth. The facial 
bones, mandible, and occipital bone may 
be deformed and hypoplastic. Although 
erosion from pressure has been offered as 
an explanation for these deformities (53), 
this alone cannot be accepted. The tumor 
tissue is often not immediately adjacent 
to the deformed bone. 

A few patients exhibit these dysplastic 
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Fig. 9. 
of left femur and tibia. 
thefemurand tibia. 0. 


changes in bone with little or no clinical 
evidence of associated overgrowth of soft 
tissue. Abnormalities of the nerves sup- 
plying the area would perhaps be found 
on minute examination. It is much more 
probable that this might signify that the 
changes are evidence of inherent meso- 
dermal dysplasia of the affected bone not 
dependent on external causes. 

In the present study, 18 patients had 
disorders of bone growth associated with 
elephantoid hypertrophy of overlying soft 
tissue. 

Congenital Bowing and Pseudarthrosis: 
The relationship of pseudarthrosis of the 
tibia to neurofibromatosis was first pointed 
out by Ducroquet (16), in 1937. Of 
Ducroquet’s 11 patients with tibial pseu- 
darthrosis, 9 had manifestations of neuro- 
fibromatosis. Barber (3) was the first to 
record in the United States the association 
of bowing and pseudarthrosis of the lower 
leg with neurofibromatosis. He reported 
on 5 patients, 4 of whom had _ pseudar- 
throsis after osteotomy or fracture. 

The bowing of the bones of the leg in 


Roentgenograms of a l-year-old girl with neurofibromatosis. a. 
Note the cortical thickening and narrowing of the bone diameter near the midshaft of both 
Note the femoral-neck deformity of the abnormal left leg. 


Elongation and anterior bowing 


neurofibromatosis is characteristically in 
an anterior direction and is evident in the 
first years of life (Fig. 9). Pseudarthrosis 
may develop spontaneously or may occur 
after fracture or an osteotomy done to 
correct bowing. It is seen most commonly 
near the junction of the middle and lower 
thirds of the tibia and fibula (5) (Fig. 10); 
it may occur in the clavicle (37) (Fig. 11). 
Two of our patients had pseudarthrosis 
of the tibia and fibula, 1 had pseudarthrosis 
of the clavicle, and 1 bowing of the femur, 
tibia, and fibula. 

The cause of pseudarthrosis in such cases 
has been a matter of dispute. Green and 
Rudo (21) reported a case in which his- 
tologic studies showed neurofibromatous 
tissue growing in the cortex of the bone at 
the site of the false joint. They thought 
that an intra-osseous neurofibroma was the 
cause of the fracture. However, most 
other cases that have been studied his- 
tologically failed to show neurofibromatous 
tissue at the fracture site 

Aegerter (1) studied sections of tissue 
in 15 cases of congenital pseudarthrosis 
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Fig. 10. a. Pseudarthrosis of the right tibia and fib- 
ula at usual site between middle and lower thirds of 
shaft in a 5-year-old boy. Note the extensive length of 
attenuated bone and the “‘pencil pointing”’ of the fibula. 
Osteoporosis from disuse is present distal to the pseudar- 
throsis. 6. Appearance 5 years later after several un- 
successful grafting procedures. Note the secondary de- 
formity of the talus and calcaneus that has developed. 


and concluded that the basic cause was 
defective bone formation and not soft- 
tissue tumors producing weakening of the 
bone. He pointed out that the involved 
segment of bone is extensive rather than 
localized, as would be expected if pressure 
from a soft-tissue mass were responsible 
for the deformity. Attenuation of the 
shaft occurs, finally giving way to fracture 
at the narrowest point. Histologically, a 
mass of fibrous tissue is commonly found at 
the site of pseudarthrosis; this may rep- 
resent an attempt of fibroblasts to com 

pensate for the lack of rigid support. If 
this “tumor tissue’ is removed, normal 
callus still fails to form, which favors the 
theory of defective bone tissue as the basic 
cause. In contrast, the pathologic frac 

tures caused by benign tumors such as 
enchondromas heal promptly after com 
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Fig. 11. 


Pseudarthrosis of right clavicle in a girl of 
four years. 


plete removal of the tumor tissue. Also, 
they show a local zone of erosion prior to 
fracture in contrast to the diffuse abnor- 
mality of bone preceding fracture in neuro- 
fibrome tosis. 

Pseudarthrosis poses a difficult ortho- 
pedic problem in management. The con- 
clusion that the entire bone is defective is 
of more than academic interest. Simple 
short bone grafts will not be successful in 
bridging the pseudarthrosis. From the 
work of Moore (38), it appears that special 
methods of bone grafting after excision of 
all fibrous tissue and sclerotic bone ends 
are necessary for success. 

Although pseudarthrosis of the lower leg 
is not pethognomonic for neurofibromatosis 
the frequent association of these two condi- 
tions should stimulate a search for other 
evidence of neurofibromatosis if pseudar 
throsis is present. Cutaneous lesions char- 
acteristic of neurofibromatosis frequently 
develop in patients with pseudarthrosis 
in later years (26). This supports the 
belief of some observers that pseudarthro- 
sis represents an incomplete form (forme 
neurofibromatosis when seen 
alone. 

Erosive Defects of Bone from Contiguous 
Neurogenic Tumors: Erosive defects are 
considered by some authors as the most 
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characteristic bone change in neurofi- 
bromatosis. They certainly are one of the 
commonest skeletal defects in the disease. 
Norgaard (41) described these erosions as 
a “pit” or “cave” in the bone. These 
defects are caused by neurogenic tumors 
in both peripheral nerves and the central 
nervous system. Since the tumors are 
benign, the defect is typical of erosion by 
pressure, not of destruction by invasion. 
At least one example of an erosive defect 
was present in each of 36 of our cases. 

Tumors of Peripheral Nerves: One of 
the commonest locations of erosive defects 
from nerve tumors is in the ribs. Inter- 
costal neurofibromas may erode one or 
more ribs, usually on the undersurface. 
Rarely, the involvement of many ribs may 
suggest the notching seen in coarctation of 
the aorta (26) (Fig. 12). Large neuro- 
fibromas of the intercostal nerves occa- 
sionally project into the thorax and are 
differentiated from tumors of the lung with 
difficulty. . The usual position in the cos- 
tovertebral gutter plus erosion of the ribs 
suggests the proper diagnosis. 

Neurofibromas of the vagus or the sym- 
pathetic nerves also occur in the thorax and 
may cause erosion of the anterior wall of a 
vertebral body. These may produce large 
mediastinal masses. 

In the extremities, neurofibromas may 
cause deep pressure defects. Occasionally, 
periosteal proliferation may form a thin 
shell of bone over the tumor, giving the 
roentgenographic appearance of a_sub- 
periosteal bone cyst (6). Intra-osseous 
cystic lesions in neurofibromatosis will be 
referred to subsequently. 

Tumors of the Central Nervous System: 
Neurilemmomas and neurofibromas of the 
cranial and spinal nerves occur frequently 
in neurofibromatosis. In addition, there 
is an increased incidence of gliomas and 
meningiomas, which may be multiple (28). 

Although neurofibromas may appear on 
any of the cranial nerves, the eighth nerve 
probably is involved most commonly. 
Bilateral neurofibromas of the eighth nerve 
occur almost exclusively in neurofibroma 
tosis, and the condition is often familial. 





Roentgenographic appearance in a 22-vear- 
Note the notching of multiple ribs, simulat- 
ing that in coarctation of the aorta. A mid-mediastinal 
mass and apical tumors representing neurofibromas are 
also present. 


Fig. 12. 
old man. 


Intradural neurofibromas of the spinal 
cord arise from the sheaths of the roots of 
the spinal nerves. They rarely become 
as large as eighth nerve tumors, because 
symptoms—notably root pain—are pro- 
duced earlier, and the lesions are usually 
removed before they attain sufficient size to 
damage the cord (28). Of all the tumors 
that may be multiple in the central nervous 
system, neurofibromas are the commonest 
and multiplicity occurs more often than not 
in association with neurofibromatosis (4). 
The tumors may be confined to the spinal 
canal, but they frequently extend through 
an intervertebral-nerve foramen, to assume 
a dumbbell shape. The roentgenographic 
findings include erosion of the mesial or 
inferior border of the pedicles and widening 
of the intervertebral-nerve foramina. 
Concavity of the posterior and postero- 
lateral vertebral bodies 
usually occurs at a late stage (10). 

Plexiform neuromas arising from spinal 
nerves may erode the anterior wall of the 
vertebral bodies (19), as well as the pos 
terior wall and the intervertebral foram 
ina (Fig. 13). 

Intrathoracte 


aspects of the 


Meningocele: Only one 


possible example of intrathoracic menin 
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Fig. 13 


roma in the involved region. 6b 


Roentgenographic appearance in a 4-year-old boy. a. 
upper thoracic vertebrae, with enlarged intervertebral foramina 
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Note anterior and posterior erosion of bodies of 
Operation disclosed an extensive plexiform neu- 


Plexiform neuroma seen as soft-tissue mass extending into left upper thorax. In 
addition to the vertebral deformities, note the ‘‘twisted ribbon”’ attenuation of several ribs on the left. 


The ribs are 


separated by intervening segments of the plexiform neuroma. 


gocele was 
(Fig. 14). 
mended for 


found in the present study 
Since the operation recom- 
this patient was refused, proof 
is wanting. Although this anomaly is 
uncommon, its frequent correlation with 
neurofibromatosis supports its inclusion 
with the characteristic skeletal defects of 
the disease. 

In 1933, Pohl (44) reported the first case 
of an intrathoracic meningocele associated 
with neurofibromatosis. Since that time, 
28 additional cases of this unusual anomaly 
have documented (51); 16 of the 
patients also exhibited neurofibromatosis 
(39). 

Roentgenographically, a soft-tissue mass 
is seen protruding laterally from the spinal 
cord into the posterior part of the thorax. 
Structural defects of the vertebrae, such 


been 


as defects of the pedicles, enlargement of 
the intervertebral foramina, and abnor- 
malities of the vertebral body, accompany 
the mass. 

The presence of the meningocele usually 
is not suspected until operation is done 
(39). In some instances, the diagnosis has 
been made preoperatively by myelog- 
raphy (8). 

Pathologically, both weakness of the 
dura and softening of the bones are prob- 
ably necessary to create this anomaly (29). 
Softened dysplastic bone occurs often in 
neurofibromatosis, as shown in the cases 
in which severe scoliosis is present. It 
may be speculated that the frequent asso- 
ciation of intrathoracic meningocele and 
neurofibromatosis is based on the presence 
of this dysplastic softened bone, which can 
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Fig. 14. Roentgenographic appearance in a 6-year-old boy with neurofibromatosis. a. 
sis and vertebral deformity associated with soft-tissue mass behind the heart. 
meningocele, but it could not be proved, as operation was refused. 
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Lower thoracic scolio- 
This may represent an intrathoracic 
Note the separation of the ninth and tenth ribs. 


b. Tomogram showing enlarged nerve foramina and concavity of posterior aspect of eighth through tenth thoracic 


vertebral bodies. 


be easily eroded and distorted by the 
pulsations transmitted by the cerebrospinal 
fluid, allowing formation of the meningo- 
cele. 

This anomaly does not appear exclu- 
sively in neurofibromatosis. However, the 
frequent correlation should give rise to 
careful search for evidence of neurofi- 
bromatosis when this malformation does 
occur. 


Skeletal Abnormalities not Characteristic 
but Possibly Representing Mesodermal 
Dysplasia in Neurotibromatosis 


Congenital Anomalies: A high incidence 
of congenital anomalies is to be expected 
in neurofibromatosis. Since the disease 
itself apparently results from some defect 
in the chromosomes and genes, this is a 
logical expectation. Among such congen- 
ital defects listed in the literature are spina 
bifida, fusion of vertebral bodies, congen 
ital hip dislocation, clubfoot deformities, 
and spondylolysis (26, 47). 

Congenital skeletal anomalies, while not 
characteristic of neurofibromatosis, pos 
sibly represent an aspect of the disease 
manifested by mesodermal dysplasia. ‘The 





number and variety of these anomalies 
occurring in our series (33 examples) are 
as follows: 


Anomalies of lumbar segmentation 
(lumbar ribs, sacralization of 
lumbar vertebrae, etc.).......... 

SHES TIO OOCUIEO ces seed des eeancan.s 

Interrib fusions or articulations........ Spe 

Small defects of the calvaria 


without associated neurofibromas 3 
SPOMGYVIONSENESIS. <0... 66 ccs cs ewe: 2 
3 ere re ee 2 
AOVUIMEEEG GF SRI: 5 ns 5.55.52 So as i Boe ois 2 
Cran DrhGent.... ... 2.5. ee se oes l 
Intrasacral meningocele. . l 
Basilar impression..... eins l 
Separation of symphysis pubis.. . l 


More than one anomaly was present in some cases 


Mild Scoliosis: A total of 14 patients 
displayed mild scoliosis without dysplasia 
of the vertebral bodies. These patients 
were separated from the category showing 
characteristic severe scoliosis, because the 
lesions were not roentgenographically dis- 
tinguishable from mild idiopathic scoliosis. 
The series also included 4 patients in whom 
scoliosis obviously was caused by diseases 
other than neurofibromatosis (vertebral 
epiphysitis, osteoarthritis with senility and 
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obesity, a short leg from poliomyelitis, 
and deformity of the hip from osteoar- 
thritis). 

If all the instances of scoliosis in this 
study are grouped without critical separa- 
tion, a total of 32 cases is obtained, which 
represents 17 per cent of the patients with 
neurofibromatosis or 33 per cent of those 
showing some skeletal abnormality. 

Schinz and associates (53) gave the 
frequency of scoliosis in neurofibromatosis 
as 7 per cent, whereas Miller (36) stated 
that it was present in 43 per cent of the 
cases with skeletal involvement. These 
figures will vary depending on whether 
the author chooses to include all patients 
showing evidence of scoliosis or only those 
with the more characteristic severe forms. 


Other Skeletal Findings in Neurofibromatosis 


Intra-osseous Cystic Lesions: One of the 
most interesting anomalies and possibly 
the most controversial skeletal abnor- 
mality in neurofibromatosis is the cystic 
lesion. Intra-osseous cyst formation is 
commonly listed as a characteristic mani- 
festation of neurofibromatosis (18, 19, 26, 
60, 63). The controversy on this subject 
revolves about the questions of (1) how 
many of these lesions truly represent 
neurofibromas that have developed from 
nerve fibers within the bone, (2) how many 
are external neurofibromas that have 
formed a pit or cave on the bone surface 
that in certain projections produces the 
roentgenographic appearance of a cyst, and 
(3) how many are due to secondary causes 
unrelated to the basic disease. Some of 
the cystic lesions reported may result from 
periosteal proliferation that forms a thin 
shell of bone to enclose an originally ex 
ternal tumor (6, 25) 

Adding difficulty to the elucidation of 
this problem is disagreement concerning 
the intrinsic nerve supply to bone. Most 
histologists recognize nerve fibers supplying 
the periosteum, but many have been unable 
to demonstrate nerve fibers entering the 
cortex or the bone marrow (22, 33). 
Others apparently have been able to follow 


fibers trom both the cerebrospinal and 
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sympathetic nerves into the bone through 
Volkmann’s canals (59). Those authori. 
ties who think that the presence of nerves 
within bone is unproved also doubt the 
intra-osseous origin of the cystic lesions 
reported (17). The relative analgesia of 
osseous tissue has contributed to the con- 
cept that bone is without a nerve supply. 

Even if the presence of nerve fibers 
within bone is accepted, only an occasional 
recorded case has demonstrated good 
evidence of endosteal neurofibromatous 
tissue (13, 17). Green and Rudo (21) 
reported a case in which neurofibromatous 
tissue was demonstrated histologically to 
be growing in the bone cortex at the site of 
a pseudarthrosis. Uhlmann and Gross- 
man (65) reported a case in which biopsy 
of a cyst-like lesion of the mandible 
showed tissue characteristic of neurofi- 
bromatosis; no one would deny the pres- 
ence inside the mandible of nerves from 
which such a lesion could have arisen. 
Friedman (19) reported on a patient with 
generalized neurofibromatosis in whom 
cystic zones were seen in the acetabulum 
and femur of a deformed leg; biopsy from 
a cystic zone in the lower portion of the 
femur demonstrated growth in the marrow 
spaces resembling neurofibromatosis. 
Several other cyst-like skeletal lesions in 
neurofibromatosis have been described (15, 
34), but biopsy in some has not yielded 
positive results (26). Still other reported 
cases appear inconclusive as to the intra- 
osseous origin of the tissue found (6, 
62, 67). 

Our present series did not include any 
patients who presented evidence of cystic 
lesions intrinsic to bone. While 2 patients 
did have roentgenographic signs of cyst- 
like zones in bone, other views proved that 
these zones were impressions on the surface 
caused by external neurofibromas. 

In view of the rarity of intra-osseous 
cystic skeletal lesions in neurofibroma tosis 
and the small number of cases histolog- 
ically proved to contain intra-osseous 
neurofibromatous tissue, it is appropriate 
to delete such cysts from the list of “‘char- 
acteristic’ skeletal lesions in the disease. 
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A few of the cases reported may represent 
intra-osseous neurofibromas, but the ma- 
jority of the lesions are probably caves 
roduced by tumors adjacent to the sur- 
face of the bone or intra-osseous cystic 
zones resulting from dysplasia of bone 
without the presence of neural elements. 

Osteomalacia: Gould (20), in 1918, re- 
ported a case of neurofibromatosis in an 
adult who also had osteomalacia. This 
association has been recorded several times 
since (5, 14, 24, 40, 52, 61). Most of these 
cases represent osteomalacia caused by 
renal tubular defects. Values for serum 
phosphorus are low, and the excretion of 
phosphate in the urine usually is increased. 
Occasionally, varying degrees of glycosuria 
are present. These cases are of Type 1 or 
2 of Dent’s (14) classification of rickets and 
osteomalacia associated with defects of the 
renal tubules. 

The combination of osteomalacia and 
neurofibromatosis is thought by some in- 
vestigators (14, 30) to be more than a 
coincidental relationship because of the 
increased incidence of osteomalacia in 
neurofibromatosis as compared to its oc- 
currence in the general population. Thus, 
it might represent a visceral manifestation 
to add to the many soft-tissue and skeletal 
dysplasias recognized as part of neurofi- 
bromatosis. More conservatively, it may 
be viewed as a mere incidental association 
of the two diseases. 

The osteomalacia in neurofibromatosis 
is roentgenographically identical with that 
due to other causes, showing pseudofrac- 
tures and other typical changes. 

Osteomalacia did not occur in any of 
our cases. 

Melorheostosis: McCarroll (34) reported 
and illustrated 2 cases with ‘unmistakable 
One patient 
iad hypertrophy of the soft tissues associ 
ated with the bone changes. The other 
showed increased length of the involved 
bones in addition to overlying soft-tissue 
typertrophy. It is probable that these 
2 cases represent not melorheostosis but 


evidence’ of melorheostosis. 


merely variations of the type of sinuous 


tlongation of bones with wavy cortical 
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thickening seen in the lower extremity 
underlying soft-tissue hypertrophy (Fig. 7). 


Incidental Studies 


The 192 cases of neurofibromatosis in the 
present study occurred among 590,000 new 
admissions in a ten-year period. This 
represents an incidence of 1 in 3,100. 
Other reports (9, 12, 26, 46, 68) give in- 
cidences ranging from 1 in 1,900 to 1 in 
4,800. 

Sarcomatous degeneration in a neurofi- 
broma appeared in 9 of our cases (5 per 
cent). Others (12, 26, 27, 46, 58) give 
the incidence of sarcomatous metaplasia 
of neurofibromas as 5 to 16 per cent. 


SUMMARY AND CONCLUSIONS 


Neurofibromatosis (Recklinghausen’s dis- 
ease) is a congenital familial condition 
presenting abnormalities of the skin, nerv- 
ous system, bones, and soft tissues. It 
represents a dysplasia of neurectodermal 
elements, with mesodermal dysplasia also 
as a basic component. Most of the skel- 
etal defects in neurofibromatosis are ex- 
pressions of the mesodermal dysplasia. 

Skeletal abnormalities occur frequently 
in the disease and are of particular interest 
to the radiologist. Of the 192 cases of 
neurofibromatosis included in this study, 
97 (51 per cent) displayed some skeletal 
abnormality demonstrable on the roent- 
genograms. 

Certain types of these skeletal defects 
are characteristic of neurofibromatosis, and 
their occurrence should suggest the pos- 
sibility of this disease to the radiologist. 
The characteristic defects and their oc- 
currence in the present study are as tollows: 
severe angular scoliosis with dysplasia of 
the vertebral bodies (14 cases 
of the posterosuperior orbital wall (15 
disorders of growth of bone assoct 
elephantoid 


LN cases 


defects 


cases) ; 
ated with 
overlying soft tissue 


hypertrophy of 
congenital 
bowing and pseudarthrosis (4 cases); ero 
sive defects of bone caused by contiguous 
neurogenic tumors (36 cases); tntratho 
racic meningocele (1 case, unproved 


Seventy. four cent) ex 


cases (30 per 
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hibited evidence of at least one of these 
characteristic skeletal changes. 

Other skeletal defects commonly seen 
in patients with neurofibromatosis, al- 
though not characteristic, may represent a 
manifestation of the mesodermal dysplasia. 
Many congenital anomalies occur in neu- 
rofibromatosis; the present study included 
33 examples. Mild scoliosis occurred in 
14 patients, and 4 others had scoliosis from 
causes other than neurofibromatosis. A 
total of 32 instances of scoliosis was noted 
in this study, representing 17 per cent of 
the entire group. 

Intra-osseous cystic lesions frequently 
are included as one of the characteristic 
skeletal abnormalities in neurofibromatosis. 
In view of the rarity of true intra-osseous 
cysts caused by intra-osseous neurofi- 
bromas, it is advisable to delete such 
lesions from the list of characteristic skel- 
etal changes. 

The incidence of neurofibromatosis 
among admissions to the Mayo Clinic was 
1 in 3,100 in the present series. The 192 
cases of neurofibromatosis included 9 
(5 per cent) in which sarcomatous de- 
generation of neurofibromas occurred. 


The Mayo Clinic 
Rochester, Minn 
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SUMMARIO IN INTERLINGUA 


Lesiones Skeletic in Neurofibromatosis 


Anormalitates skeletic esseva demon- 
strate roentgenologicamente in 97 de 192 
casos de neurofibromatosis (51 pro cento). 
Le plus grande numero del defectos skeletic 
in iste morbo es expressiones de dysplasia 
mesodermal. 

Le sequente defectos skeletic es con- 


siderate como characteristic de neuro- 
fibromatosis: Sever scoliosis angular con 


dysplasia del corpores vertebral (presente 
in 14 casos del hic reportate serie); de- 
fectos del pariete orbital postero-superior 
(13 casos); disordines del crescentia ossee, 
associate con hypertrophia elephantoide del 
suprajacente tissu molle (18 casos); conge- 


nite postura curvate e pseudo-arthrosis (4 
casos) ; erosion de osso per contigue tumores 
neurogene (36 casos); e meningocele intra- 
thoracic (1 caso, non provate). Le pre. 
sentia de un de iste characteristicas sug. 
gere que le diagnose de neurofibromatosis 
debe esser prendite in consideration. 

Defectos skeletic que es minus cha- 
racteristic de neurofibromatosis sed que es 
frequentemente associate con illo es vari- 
issime anomalias congenite. In le presente 
serie, 14 casos de leve grados de scoliosis e 4 
casos additional con altere causas altiava 
le incidentia total de scoliosis a 17 pro 
cento (32 casos). 
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Pheochromocytoma with Large Cystic Calcification 
and Associated Sphenoid Ridge Malformation’ 


JOHN H. FEIST, M.D., and ELLIOTT C. LASSER, M.D. 


HEOCHROMOCYTOMA need not be con- 
P sidered a rare neoplasm since it is 
seen with relative frequency in nearly 
every large tumor clinic. Calcification 
within a pheochromocytoma, however, is 
quite unusual, and its occurrence in the 
region of the adrenal glands rarely leads to 
suspicion of such a tumor. We have been 
able to collect only 16 published cases in 
which calcium was radiographically de- 
monstrable (2, 8, 15). The following case 
is the only one described to date with large 
cystic calcification. The concurrent pres- 
ence of other radiographic stigmata of 
neuroectodermal dysplasia will be de- 
scribed and discussed. 


CASE REPORT? 


A 74-year-old white male was admitted to the 
private medical service of the Presbyterian Hospital 
of Pittsburgh Sept. 4, 1959, because of intermittent 
diffuse lower abdominal pain associated with palpita- 
tion and headaches, which had been present for 
approximately fifteen years. Two months prior to 
admission, the episodes of pain became increasingly 
frequent and severe and were at times associated 
with vomiting. They were not accompanied by 
chills, fever, or changes in color of skin, feces, or 
Additional historical, familial, and 
data were not relevant. Several previous studies 
elsewhere had failed to yield a satisfactory diagnosis. 

The patient appeared well developed, well nour- 
ished, and in no acute distress. The pulse rate was 
\00 and the blood pressure recorded on admission 
120 80. The remainder of the physical ex 
amination was not remarkable. During the initial 
radiologic examination, shortly following admis 
sion, the patient fainted and fell to the floor, striking 
his head. Upon questioning, he admitted to fre 
juent similar episodes at home, characterized by 
total unawareness of the fall. Films of the skull 
re obtained and will be discussed below. Regular 
and frequent blood-pressure recordings subsequent 

this episode revealed fluctuations of the arterial 
pressure from 60/0 to 230/120. An electrocardio 

following the syncope was interpreted as 
ndteative of “possible ectopic atrial pacemaker” 
lonspecific RST segment changes possibly 
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Fig. 1. Anteroposterior film of the skull demonstrat- 
ing absence of left sphenoid ridge markings, enlarge- 
ment of the left petrous pyramid, and asymmetry of the 
orbits. 


associated with old coronary disease."" The hema- 
tologic and serologic data on admission were within 
normal limits except for a mild polymorphonuclear 
leukocytosis and a slight increase of hemoglobin 
concentration to 17.6 mg. per 100 ml. 

Radiographic examination of the skull (Fig. 1 
showed gross asymmetry of the calvarium with eleva 
tion of the left petrous pyramid and attenuation of 
the left sphenoid ridge markings. In addition, the 
orbits were quite asymmetrical. These findings 
were interpreted as indicative of neurofibromatosis 
with calvarial dysgenesis. Films of the chest were 
within normal limits for the patient’s age. Plain 
abdominal films in multiple projections revealed a 
large circular area of increased density limited by a 
calcitic border in the right upper quadrant, posterior 
to the liver, possibly within the right kidney rhe 
right renal silhouette, however, could not be ade 
quately demonstrated. The left renal silhouette 
was within normal limits but only faintly seen. An 
intravenous pyelogram (Fig. 2) several days follow 
ing admission, combined with laminagrams of the 
adrenal areas, showed somewhat decreased bilateral 
renal excretion, with a normal appearing left kidney 


and 


eae "i ° P P . 
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Fig. 2. Anteroposterior film of the abdomen five 


minutes after intravenous administration of 76 per 
cent Renografin, showing large right upper abdominal 
calcific cystic mass. The right kidney is possibly dis- 
placed inferiorly but not otherwise remarkable. 











Surgical specimen, showing large cystic pheochromocytoma of the right adrenal gland A. In 


Fig. 3 
tact tumor. B 


The right kidney was situated inferiorly, but its 
internal architecture showed no evidence of distor 
tion or destruction. Situated above it, in the region 
of the right adrenal gland, was the right upper 
quadrant previously This was 
felt to represent a partially calcified cystic mass of 
the right adrenal, possibly a pheochromocytoma or 


mass described. 


cystic adenoma 

The course in the hospital was characterized by 
repeated alternating episodes of severe hypertension 
and peripheral collapse. The — initial 
symptoms of abdominal pain with palpitation and 
headaches were reproducible by the administration 
of histamine. Urinary pressor amines were reported 
as 4,000 gamma (normal value 300 gamma). Re 


vascular 


peated phentolamine (Regitine) tests were clearly 
positive 
On Sept. 15, a large tumor of the right adrenal 
gland was removed by a combined thoracoabdominal 
approach without undue difficulty, except for its 
through 
the same inetsion, the left adrenal was examined and 


considerable vascularity. Subsequently, 


was found to be normal In the course of the opera 
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tion some of the adjacent pancreatic and splenic 
vessels were injured, necessitating splenectomy and 
control of unusually profuse bleeding. During the 
surgical procedure, the blood pressure was maip. 
tained at satisfactory levels by alternating admip. 
istration of norepinephrine and Regitine as required 
from time to time. The immediate postoperative 
course was satisfactory. During the first post- 
operative night, however, the patient showed signs 
of shock, the control of which was increasingly 
difficult. He died the following day Autopsy 
revealed severe hemorrhage from the left adrenal 
area. 

The surgically removed tumor (Fig. 3) was roughly 
spherical and weighed 155 gm. It measured 8 X 
7 X 6cm. and consisted of a central cystic portion, 5 
cm. in diameter, limited by a partly calcified, thin, 
fibrous wall 0.1 cm. in thickness and enveloped by 








Cross section of tumor 


sheets of soft pinkish-gray and tan tumor and a 
small remnant of normal adrenal cortical tissue. 
The cyst was filled with dark brown semiliquid 
necrotic material. Histologic study of the viable 
tumor revealed anastomosing cords and masses of 
large polygonal neoplastic cells with abundant 
clear or granular cytoplasm and indistinct cellular 
margins. Occasional bizarre forms were present but 
no mitoses were noted. The pathologic diagnosis 
was pheochromocytoma of the right adrenal gland 
with cvstic degeneration 

Necropsy confirmed the radiologically predicted 
deformities of the calvarium (Fig. +) and the resultant 
enlargement of the left middle cranial fossa 


DISCUSSION 
Many excellent descriptions of the clini- 
cal, diagnostic, and therapeutic aspects of 
pheochromocytoma are available (4. 5, 4 
10, 11, 20, 22, 23) and need not be reviewed 
here. The clinical-pathologic correlation 
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is well illustrated in adults by Minno et al. 
(4) and in children by Robinson and 
Williams (17). 

Of dominant radiologic interest is the 
problem of diagnosis. Von Euler (22) 
indicates that 10 to 30 per cent of these 
tumors are visible on plain roentgenograms, 
%) to 50 per cent can be localized by urog- 
raphy, and approximately 50 per cent can 





Fig. 4. Photograph of the base of the skull at au- 
topsy, showing hypoplasia of left sphenoid ridge. The 
marked thinning and sharpening of the junction of the 
sphenoid wings on the affected side are striking in the 
riginal specimen but cannot be equally appreciated on 
the photograph 


be demonstrated by retroperitoneal pneu- 
mograms. Although aortography has oc- 
casionally aided preoperative localization, 
its usefulness has not yet been estab- 
lished in a sufficient number of cases. At 
least 3 fatalities following aortography in 
pheochromocytoma have been recorded (9, 
13), but an adequate analysis of aorto 
graphic technic and related factors in the 
latal outcome of these cases is not possible 
irom the published reports. 

Among the tumors demonstrable on plain 


PHEOCHROMOCYTOMA WITH Cystic CALCIFICATION 23 





right 
in a patient with generalized neurofibromatosis unas- 
sociated with phecchromeeytoma 


Fig. 5. Hypoplasia of the sphenoid bone 


roentgenograms, the majority are mani- 
fested merely by the presence of a soft- 
tissue mass of sufficient density and size 
to be recognizable. As previously indi- 
cated, visible calcification within pheo- 
chromocytomas is a rare occurrence and 
has been chiefly described as flecks and 
plaques of calcium. The only exception 
thus far reported is Moser’s case (15), in 
which a 10-cm. right adrenal tumor con- 
tained a small laminated calcific de- 
posit which was initially interpreted as a 
single gallstone. Although many adrenal 
tumors are known to undergo at least 
partial calcification, Moser encountered 
only one previous instance of calcification 
within a pheochromocytoma. In none 
of the 8 other pheochromocytomas re- 
moved in this hospital since 1955 was any 
calcification seen. 

Concerning the etiology and embryo 
logic derivation of pheochromocytoma, it 
is known that 5 to 10 per cent of patients 
with this tumor also have neurofibroma 
tosis or another variant of the neuroecto 
dermal syndromes (3). The total number 
of cases of this association collected from 
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the literature is now in excess of 20. An 


extensive discussion ofthe relationship is ... 


found in Glushien’s monograph (3) and 
elsewhere (6, 8, 9, 12-14, 19, 21, 23). 
Although the majority of pheochromo- 
cytomas associated with neurofibromatosis 
have been found on the left side, the total 
number of cases is insufficient to establish 
this predominance statistically. Bilateral 
pheochromocytomas associated with neuro- 
fibromatosis have also been reported (9, 
12). Among our 8 other cases, mentioned 
above, was 1, in a female patient with 
overt generalized neurofibromatosis, which 
also exhibited pronounced hypoplasia of 
the right sphenoid ridge. The adrenal 
tumor in this instance was right-sided and 
was ultimately proved malignant, with 
postoperative recurrence in regional lymph 
nodes. Of the remaining 7 patients, only 
1 had a roentgen examination of the skull, 
and this, too, showed unilateral sphenoid 
ridge hypoplasia, though of minor degree 
and without overt neurofibromatosis. 

The association of deformities of the 
skull with neurofibromatosis has been de- 
scribed by Seaman (18) and others (6, 
16), suggesting that such malformations, 
especially those involving the sphenoid 
ridges, are one of the stigmata of neuro- 
ectodermal aberration, of which neuro- 
fibromatosis is the most frequent expres- 
sion. Of 3 recently examined patients 
with generalized neurofibromatosis but 
without known pheochromocytoma, 1 
showed marked sphenoid ridge hypoplasia 
of characteristic type (Fig. 5). It is of 
interest that autopsy of the case fully 
described above did not disclose either 
neurofibromata or any intracranial tumor. 

The occurrence of such associations in 
our opinion justifies roentgen examination 
of the calvarium in all cases of pheochromo 
cytoma in order to establish this relation 
ship further. 


SUMMARY 


A moderately large pheochromocytoma 
of the right adrenal gland is reported, 
containing «a central necrotic cyst with 
calcified which facilitated — the 


capsule 
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Fig. 6. 
the necrotic core of an 88-gm. pre-aortic pheochromocy- 
toma in a 22-year-old male (right anterior oblique film 
at ten minutes of excretory ur¢ gram). 


Laminated and plaque-like calcifications in 


preoperative radiologic identification. The 
presence, in this case, of a pronounced 
sphenoid ridge malformation warrants 
speculation as to an associated neuro- 
ectodermal dysplasia even in the absence 
of overt neurofibromatosis. Additional 
evidence of such interrelationship is pro- 
vided by 3 additional cases of pheo- 
chromocytoma and/or neurofibromatosis 
with cranial dysplasia, from our files, 
substantiating the previously published 
opinions of other authors. Radiography 
of the skull of patients with pheochromo- 
cytoma should further clarify this issue. 


AppENbDUM: A new case of pheochromocytoma with 
extensive and partly cystic calcification was verified 
histologically following completion of this paper. 

A 22-year-old white male was admitted in May 
1960, because of paroxysmal hypertension. Radio- 
graphic studies were not contributory except for a 
faint calcific collection in the region of the abdominal 
All specific tests for pheochromocytoma 
A right adrenal pheochromocytoma 
was then resected. Exploration of the left side re 
vealed anormal adrenal gland. The patient's hyper- 
tension failed to improve and on re-admission, 
November 1960, phentolamine (Regitine) tests were 
again strongly positive. Excretory urograms showed 
normal renal size and function. Hemostatic clips 
both adrenal areas. Circular and 


aorta 
were positive. 


were seen in 
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plaque-like calcifications (Fig. 6) were present in a 
rly defined soft-tissue mass medial to the lower 
le of the right kidney at the level of the third 

lumbar vertebra near the anterior wall of the aorta. 

Aconsiderable increase in density and extent of these 

concretions had occurred since the urograms of 

May. A pheochromocytoma with an encapsulated 

necrotic core was removed surgically and verified 

histologically. It is still too early to evaluate the 
postoperative status. 

This man had no other neuroectodermal stigmata, 
but he is a member of a family of over 100 persons 
who are now being investigated systematically by 
Samuel E. Tisherman, M.D., and T. S. Danowski, 
MD.* At the time of writing, this clan has already 
yielded 5 proved cases with one or more pheochromo- 
eytomas, including the above described carrier of 
two such tumors: 2 cases of von Hippel-Lindau 
syndrome: 1 case of pedunculated neurofibroma: 
§or 7 of café-au-lait spots, and a variety of congenital 
malformations believed to be of ectodermal deriva- 
tion. 


Presbyterian Hospital 
Pittsburgh 13, Penna. 
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SUMMARIO IN INTERLINGUA 


Fheochromocytomas con Grande Calcification Cystic e un Associate Malformation del 
Crista Sphenoidal 


Es reportate un moderatemente grande 
pheochromocytoma del glandula adrenal 
dextere a causa de su grande cyste necrotic 
central con capsula calcificate lo que fa- 
cilitava le identification radiologic ante le 
operation. Le presentia, in iste caso, de 
un pronunciate malformation del crista 
sphenoidal justifica le speculation que 
possibilemente un _ associate dysplasia 
neuroectodermal esseva presente, ben que 
nulle patente neurofibromatosis esseva 


notate. Un supporto additional pro iste 
interrelation es providite per 3 altere casos 
de pheochromocytoma e/o neurofibromato- 
sis con dysplasia cranial que se trova in |e 
archivos del autor e que corrobora |e 
previemente publicate opiniones de altere 
autores. Le occurrentia de tal associ- 
ationes justifica le examine roentgenologic 
del calvaria in omne casos de pheochromo- 
cytoma a fin de jactar plus lumine sur iste 
question. 
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Osteomyelitis of the Spine’ 


YOEH MING TING, M.D. 


,INCE THE introduction of antibiotics, 

the incidence of osteomyelitis has been 
on the decline. In the past few years, 
however, with the frequent use of these 
drugs, there has been a definite increase 


in the percentage of antibiotic-resistant 





A B 


Fig.l. Casel. A. 
ony spurring compatible with moderate osteoarthritis 


progressive muscular weakness developed, more 
pronounced in the left upper and lower extremities. 
The patient also complained of difficulty in swal- 
Barium swallow studies, including the 
cervical spine (Fig. 1, 
erosion of the spurs at the level of C-5 and C-6 with 
decreased intervertebral space. There was also a 


lowing. 
B), showed beginning bony 


Initial examination of cervical spine: narrowing of the intervertebral space at C-5 and C-6; 


B. Barium-swallow examination four days later: slight increase in thickening of prevertebral soft tissue, bony 
erosion of spurs, and areas of rarefaction at the inferior plate of C-5. 


C. Two weeks following initial cervical spine examination (A): 
issue anterior to areas of bony erosion of the bodies of C-5 and C-6 








nd superior plate of C-5 and C-6. 


organisms. Gram-negative bacilli have 
also played a more important role in 
Within the past two years, 
we have encountered 3 cases of osteomy- 
elitis of the spine in which the causative 
agent was found and a fourth in which 
the organism was not identified. 


pathogenesis. 


CASE REPORTS 


Case I 


tr 


A 34-year-old white male had undergone 
insurethral prostatectomy in another institution, 
tolowing which he received penicillin, 
lactically. Three weeks postoperatively he com 
plained of stiffness and pain in the neck. Films of 
the cervical spine were obtained, and the findings 
Fig. 1, A) were attributed to degenerative arthritis 
at the level of C-5 and C-6. In the next few days, 





prophy 





new bone formation extending to the soft 
Note also rapid increase in erosion of inferior 


slight increase in the thickness of the prevertebral 
soft tissue at this level. These findings, however, 
were not interpreted as significant. 

The patient's clinical condition grew progressively 
worse and he became totally quadriplegic. Upon 
his transfer to this institution (Wayne County 
General Hospital, Eloise, Mich.), progress films of 
the cervical spine (Fig. 1, C), taken approximately 
two weeks after the initial studv, showed marked 
increase in destruction of the vertebral bodies at 
C-5 and C-6 anteriorly 
proliferative new bone formation anterior to the 
area of bony destruction, extending into the soft 
tissue as if to form a bony bridge for reinforcement 
at the level of C-5 and C-6. One week later, 
decompression and drainage of the involved area 
A culture of the material 
disclosed growth of Pseudomonas 
No acid-fast bacilli were found 


There was also evidence of 


was done obtained 
Pvocvaneus 


Laboratory studies 








‘From Wayne County General Hospital, Eloise, Mich. Accepted for publication in June L960 
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Fig. 2. Case II. A. Bony destruction of D-9 and 
10-10, with paraspinous soft-tissue thickening 





showed the Pseudomonas bacilli to be resistant to 
Chloromycetin, streptomycin, Llotycin, penicillin, 
Terramycin, and Oleandomycin. Examination of 
tissue from the cervical spine demonstrated chronic 
nonspecific granulomatous infection. No evidence 
of neoplastic or tuberculous changes was noted. 

The patient was placed on polymyxin B sulfate 
and during the following two months showed im- 
provement in swallowing and some sensory return 
in the left leg and left arm. 


Case II: A 64-vear-old white male complained of 
loss of use of both legs and crampy pain throughout 
the chest for one week, with subsequent paralytic 
ileus and cord bladder. A myelographic study 
showed a partial block at D-10. Films of the dorsal 
spine (Fig. 2, A and B) showed bony destruction 
with thickening of the paravertebral soft tissues. 

Physical examination elicited moderate pain at 
the mid and lower dorsal spine, with point tender- 
ness over D-9 and D-10. Neurological examination 
revealed absence of abdominal reflexes, blunting to 
all sensory modalities below D-10 with the exception 
of deep pressure and vibratory sense. Costo- 
transversectomy disclosed thickened epidural tissue 
and softening, as well as destruction of the bodies of 
D-9 and_D-10 


B. Laminagram, lateral view: bony destruction of 
D-9 and D-10 more distinctly shown. The intervertebral 
space is also involved. : 

C. Progress film made five months after A. Note 
lateral bony bridging of D-9 and D-10, with calcification 
of the lateral ligament. There is also a decrease in the 
paravertebral soft-tissue thickening. 
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Fig. 3. Case III. A. 
intervertebral disk space. 
anterior and superior to the area of bone destruction. 


area of destruction. 


Tissue culture of the excised portion demonstrated 
Staphylococcus aureus, which showed resistance to 
penicillin and Achromycin. No acid-fast bacilli 
were found. The patient was placed on Chloro- 
mycetin. Improvement over the following five 
months was slow but steady, with return of function 
with patchy areas of normal sensation. Progress 
roentgenograms (Fig. 2, C) obtained after an in- 
terval of five months revealed sclerotic changes’ in 
the vertebral bodies, bony bridging, and calcification 
of the collateral ligaments of D-9 and D-10 anteriorly 
and laterally, with decreased paravertebral soft- 
tissue thickening. 


Case III: A 53-year-old white female with 
diabetes mellitus was treated at another institution 
jor approximately three months for multiple ab 
scesses and multiple septic emboli in the long bones 
With extension of the inflam 
matory process to the extradural space and com 
pression of the spinal cord, she became paraplegic. 
Naphylococcus aureus grown on the initial blood 
culture was sensitive to Oleandomycin. Cervical 
spine films (Fig. 3, A) showed destruction of the 
vertebral bodies of C-5 and C-6 anteriorly, with 
patchy areas of parosteal calcific deposits. The 
patient was transferred to this hospital for sup 
portive care. Progress films (Fig. 3, B) revealed 
definite increased bony density of the involved 
vertebrae and bony bridging anteriorly. 


and cervical spine. 





OSTEOMYELITIS OF THE SPINE 





B. Two months following A: increased density of body of C-5 and C-6. 








Bony erosion of the inferior and superior plate of C-5 and C-6, with destruction of the 
Slight thickening of prevertebral soft tissue. 


Note also flecks of parosteal calcification 


New bone formation anterior to the 


Case IV: A 60-year-old white male complained 
of back pain and weakness of the legs one month 
following transurethral prostatectomy. The pain 
was localized to the level of L-1 and L-2. There 
was no evidence of neurological involvement. 
Laboratory determinations of acid phosphatase, 
alkaline phosphatase, calcium, and phosphorus 
were within normal limits. Bence-Jones protein and 
Klein tests were negative. 

Films of the lumbar spine (Fig. +, A) demonstrated 
a small area of bone erosion at the inferior lateral 
aspect of L-2, involving the pedicle on the left side 
The lesion of the lumbar spine on the initial ex- 
amination simulated an osteolytic metastasis, and a 
search for the site of primary involvement was 
undertaken. Progress films (Fig. +, B) taken three 
months later, however, revealed definite sclerosis of 
vertebral bodies, new bone formation, ligamentous 
calcification, and abundant bony bridging at the 
lateral and anterior aspect of L-1 and L-2. No 
bacteriological study or biopsy study was obtained 


in this case. On the progress roentgenographic 
studies low-grade inflammatory changes’ were 
substantiated. 


ROENTGEN FINDINGS 
Films of the spine in osteomyelitis show 
areas of localized destructive changes in the 
anterior or lateral aspect of the vertebral 
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Fig. 4. Case I\ A. Loss of bony architecture on 
lateral a peet of inferior plate of L-1 Note flecks of 
new bone lateral to the area of destruction 

B Phree months following A: marked increase in 
clerosis, large bone spurs, ossification of lateral spinous 
ligament, and bridging of vertebral bodies at L-1 and 


bodies, with associated narrowing of the 
intervertebral disk spaces. Involvement 
can be seen to extend throughout the 


In the 
vicinity of the area of localized destruction, 


entire superior and inferior plates. 


there usually is parosteal calcification and 
reactive new bone formation. ‘This seems 
predominant roentgenographic 
‘This formation or 
proliferative change takes place early in 
simul 


to be a 


feature new bone 


the course of the disease, almost 


taneously with the destructive changes. 
‘There may be associated abscess formation 


in the soft tissues in the pre- or paraverte 
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bral area. In the healing stage, there are 
seen further new bone production, jn. 
creased sclerosis, and large osteophytes 
bridging the involved vertebrae. Calcif. 
cation and ossification of anterior and 
lateral longitudinal ligaments often ac. 
company healing. 
DISCUSSION 

Osteomyelitis of the spine is more com- 
mon in the male than in the female, the 
ratio of incidence being approximately 
2 to 1 (3). In the spine, the lumbar area 
is the most frequent site of involvement, 
The most common causative agent is 
Staphylococcus aureus. In 1 of the 4 cases 
reported here Pseudomonas was found to 
be the causative agent, which is considered 
rare. De Feo (5), Hurwitz (1), and Ablin 
(2) have called attention to osteomyelitis 
of the spine as a stubborn complication 
following prostatic surgery. De Feo, re- 
ferring to Batson’s studies, stated that the 
spread of the bacteria could be through the 
prostatic plexus of veins along the vessels 
of the lateral pelvic wall into the common 
iliac vein, and thence into the inferior 
vena cava. With increased abdominal 
pressure, the organisms pass to the verte- 
bral vein and finally ascend along the 
vertebral column. 

The most prominent symptom is lo- 
calized pain and point tenderness at the 
involvement. In the cervical 
spine region, with prevertebral abscess 
formation, dysphagia and respiratory em- 
barrassment may occur. If the abscess 
extends into the extradural space, com- 
pression of the spinal cord may result in 
paraplegia and quadriplegia. 

Treatment consists in immobilization 
of the involved portion of the spine and the 
use of the proper antibiotics for the causa- 
tive bacteria as determined by sensitivity 
studies. In some cases surgical drainage 
of the abscess may be necessary. 

Tuberculous involvement of the spine, 
metastatic osteolytic lesions, osteoarthritis 
and soft-tissue abscess should be considered 
in the differential diagnosis. A history of 
recent genitourinary surgery, roentgemo- 


level of 
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graphic appearance of early parosteal 
calcification, and new bone formation 
along with the bony destruction should 
make diagnosis of osteomyelitis of the 
spine the first consideration. 


SUMMARY 


Four cases of osteomyelitis of the spine 
are reported. The characteristic roentgen 
findings, consisting of destructive bony 
changes in the vertebral bodies along with 
early parosteal calcification and new bone 
formation, are described. The clinical 
features are briefly discussed. 
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Osteomyelitis del Spina Dorsal 


Es reportate 4+ casos de osteomyelitis 
del spina dorsal, incluse 1 demonstrate- 
mente causate per Pseudomonas pyo- 
cyanea e 2 per Staphylococcus aureus. 
In le quarte caso, le organismo causative 
non esseva identificate. Le constatationes 
roentgenoscopic in iste casos esseva cha- 
racteristic. Illos includeva destructive al- 
terationes ossee in le corpores vertebral, 
precoce calcification parostee, e neoforma- 
tion de osso. 


Es mentionate le frequente occurrentia 
de osteomyelitis spinal post operationes del 
prostata. Un anamnese que include re- 
cente chirurgia genitourinari, le demon- 
stration roentgenographic de precoce cal- 
cification parostee, e neoformation de osso 
insimul con le destruction de osso deberea 
suggerer osteomyelitis del spina dorsal. 
Le plus significative constatationes clinic 
es dolores localisate e hyperesthesia de 
puncto al nivello del affection. 


Coronary Arteriography in the 
Selection of Patients for Surgery’ 
ERICH K. LANG, M.D., and DAVID C. SABISTON, JR., M.D. 


TS MANAGEMENT of patients with 
coronary artery disease has proved to 
be one of the most difficult problems in 
clinical medicine. In the recent past, in- 
creasing interest has been shown in the 
surgical treatment of this condition, and 
the direct removal of obstructing lesions 
from the coronary arteries by thrombo- 
endarterectomy has been successfully per- 
formed (1, 5, 13). The selection of pa- 
tients for this procedure is facilitated by 
the accurate preoperative localization of 
the site of obstruction. Coronary ar- 
teriography provides the surgeon with this 
much needed information. 

Rousthéi was probably the first in- 
vestigator to demonstrate the coronary 
arteries in the intact experimental ani- 
mal (12). Since then, many methods 
have been devised for their visualization. 
Intravenous angiocardiography reveals the 
coronary arteries only rarely. Further- 
more, the detail with this technic is usually 
unsatisfactory, as a result of the residual 
filling of the underlying ventricular system 
with opaque material. The first successful 
method of coronary visualization was de- 
scribed in 1952 by di Guglielmo and co- 
workers, who injected opaque material 
through a catheter placed in the ascending 
aorta. In their series, however, approx- 
imately one-third of the patients failed to 
show satisfactory visualization of the 
coronary arteries due to the uncertainties 
in the filling of the coronary cusps by 
means of the flushing technic (3). Many 
modifications of di Guglielmo’s method 
have been proposed in order to eliminate 
this difficulty. Lehman, for example, has 
utilized direct needle puncture of the as- 
cending aorta, but this has not substan- 
tially improved the percentage of satis- 
factory studies (9). Williams and his co- 
workers developed a ring-like catheter with 


multiple openings, which, if properly placed 
above the coronary cusps, will effect homo- 
geneous filling of these structures (15, 2). 
Sones at the Cleveland Clinic advocates 
introduction of the catheter tip into the 
coronary ostium. While this technic cer. 
tainly guarantees consistently successful 
studies, considerable dexterity is required 
to manipulate the catheter tip into the 
orifice of the coronary artery. A special 
tapered catheter is necessary to allow 
constant perfusion of the coronary arteries 
with blood during the procedure. Par- 
ticular care has to be exercised to avoid 
complete occlusion of the coronary orifice 
by the catheter tip. The procedure is 
particularly useful for cinefluorographic 
demonstration of the coronary arteries 
with multiple small manual injections of 
contrast medium. In our hands, this 
method, while giving excellent results, has 
proved to be technically difficult in some 
cases. 

Acetylcholine-induced arrest with sub- 
sequent injection of a contrast substance 
has also been advocated by some as the 
most successful means of demonstrating 
the coronary arteries (9). This method, 
however, has the disadvantage that the 
cardiac arrest often results in failure of the 
contrast column to be propagated to the 
more peripheral branches of the coronary 
arteries. A balloon-catheter technic has 
been described by Dotter to increase the 
concentration of the medium in the as- 
cending aorta and to retain it in this seg- 
ment for a prolonged time (4). While, 
theoretically, this should offer many ad- 
vantages, the placement of the balloon is 
quite critical and its maintenance in the 
ascending aorta during the injection phase 
is often difficult. Another modification of 
the flushing technic uses an Odman cathe- 
ter, which is introduced into the arterial 
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system via percutaneous puncture of the 
femoral artery, with the aid of a Seldinger 
ouide wire (8). This procedure has the 
advantage of a simple percutaneous intro- 
duction of the catheter, but also has the 
disadvantage of an abnormally long cathe- 
ter stretching throughout the entire aorta, 
increasing the surface friction considerably 
and tending to slow down the rate of in- 
ection of the contrast medium. 

' A series of 63 examinations has been 
evaluated for this discussion. The ma- 
jority of these were of the type described as 
a flushing technic (Table I). In a few of 


Srxty-THREE EXAMINATIONS 
AND THEIR RESULTS 


TABLE I: 


Flush Technic 
I 5S aisle Sra age sth eater anaes: ae 
Unsatisfactory..... pilecs atakeehateny Sales Heir ieee 8 
Seldinger Technic 
Satisfactory... 


EEOC OLE ae ee 9 
Flush with Acetylcholine-Induced Arrest 

OR re ee 1 

Unsatisfactory....... SPA ane, OAs, nee DAN Mer 4 
Selective Coronary Artery Injection 

Satisfactory. . Fi 9 a SX, Pe: OIE nee Serer 8 

PO CCIE OTE LE eae eT 0 


the more recent cases, and particularly in 
the cinefluorographic examinations, direct 
injection into the coronary cusps or os- 
tium of the coronary artery was carried 
out. 


METHODS 

The procedure employed in the present 
series adapts routine catheter aortography 
to examination of the coronary vessels. 
An end-hole catheter of the Cournand type 
is advanced into the ascending aorta via 
an incision in the right ulnar artery. The 
tip of the catheter is placed approxi- 
mately 1 inch above the aortic cusps. The 
telative position of the catheter tip in the 
middle of the ascending aorta is of critical 
importance, since only an adequately 
distant position assures proper mixing of 
the injected medium with the residual 
blood and effects homogeneous filling of all 
aortic cusps. Approximately 45 c.c. of 
“) per cent ditrizoate methylglucamine 
Hypaque) is injected with a_ pressure 
synnge under a pressure of approximately 
140 to 160 Ib. per square inch. The speed 
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right 
anterior 
“acute marginal 
branch,”’ posterior interventricular branch, and poste- 
rior branches to the right ventricle. 


Fig. 1. Excellent demonstration of the 


coronary artery with its main branches: 
branch to the right ventricle, the 


of the injection is a function of the lumen 
of the catheter, the viscosity of the me- 
dium, and the pressure under which it is 
introduced. For optimal visualization, the 
entire amount of the contrast agent should 
be delivered in a time not exceeding three 


seconds. For the average adult patient, 
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onary filling 





Fig. 2A, B, C. 
the aorta. 
course of the artery. 


a 9-gauge catheter or larger should be 
used. To effect optimal filling of the 
main as well as peripheral branches of the 
coronary arteries, prolonged filling of the 
coronary cusps has been found desirable. 
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R. coronary 


filling 
B 





C 


Note the complete block of the right coronary artery about 3 cm, from its origin from 
The thrombus that was removed with endarterectomy is superimposed in C, reconstructing the 
The postoperative result was excellent. 


For this reason, no attempt has been made 
to reduce the injection time to less than two 
seconds. Films are exposed at a rate of 
3 or 4 per second for a total period of four 
to five seconds. The exposure time of each 
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Fig. 3. 
from its origin. 


Ant. dese. 1. 


There is a complete block of the right coronary artery about 3 cm. 
A coronary endarterectomy was successfully performed. 


Note the excellent demonstration of all branches of the left coronary artery 
and particularly its segment behind the aorta, as well as the multiple collateral- 
like vesse!s of the interventricular and anterior descending branch (6, 8). 


film is critical and determines the detail 
of the study. Due to the rapid motion of 
the heart, exposures exceeding one-fifteenth 
of a second result ia undesirable blurring of 
the coronary artery images. High-speed 
films and screens are essential for this ex- 
amination. The films are taken in both 
the anteroposterior and lateral positions on 
a double plane Schénander film changer. 

Thirty-two of 40 cases thus examined 
have shown adequate visualization of the 
coronary arteries, allowing proper inter- 
pretation. Eight examinations were found 
to be inadequate due either to only uni- 
lateral filling or to blurring of the coronary 
arteries from motion (Table I). 


In 5 cases, a temporary arrest of the 
heart action was achieved by preloading 
the catheter with acetylcholine. In only 
1 patient examined with this technic, 
however, was an adequate study obtained. 
In the 4 other cases, there was filling only of 
the main coronary arteries without propa- 
gation of the contrast column into the dis- 
tal branches. It became apparent that the 
systolic and diastolic action of the heart 
muscle is desirable to help transport the 
medium to the more peripheral branches 
and allow demonstration of these areas on 
the later films of the serial examination. 
For this reason, this method was discon- 
tinued in spite of its apparent merits in the 
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demonstration of the main branches of 
the coronary arteries, particularly under 
the adverse circumstances of necessarily 
long exposure times (9, 1). 

In 10 patients, coronary arteriography 
by a percutaneous retrograde arterial route 
was performed (8, 10). An Odman cathe- 
ter was advanced over a Seldinger guide 
wire which had been introduced into the 
right femoral artery via a percutaneous 
puncture. Under fluoroscopic control, this 
radiopaque polyethylene catheter is ad- 
vanced into the mid-portion of the as- 
cending aorta and an injection is carried 
out, again with utilization of the flushing 
technic. The ease of the percutaneous 
introduction of the catheter by this method 
is most desirable. However, this benefit 
was unfortunately offset, in our experience, 
by rather poor results. In only one of the 
patients examined was a diagnostic study 
obtained. The great length of the catheter 
and the attendant surface friction to the 
flow of the opaque medium resulted in an 
abnormally slow injection. 

In 8 cases, the coronary arteries were 
selectively injected after the catheter tip 
had been engaged in the ostium of the 
artery. This type of examination lends 
itself particularly well to cinefluorographic 
studies. Once the tip of the catheter is 
engaged, it may remain in position for only 
a very short time, since the normal coro- 
nary circulation and blood flow are em- 
barrassed and ischemia of the supplied 
heart muscle may result. Even the intro- 
duction of side-holes in the catheter does 
not guarantee adequate perfusion of the 
partially occluded coronary artery via the 
communicating catheter segment. Re- 
cently, a very fine tapered end-hole cathe- 
ter has been made available which does not 
appear to produce occlusion of the coro- 
nary artery after its tip has been inserted 
into the orifice. The method is therefore 
most adaptable to short movie exposures 
in which the artery is occluded only mo- 
mentarily by the catheter tip during hand 
injection of a small amount of contrast 
medium. Compared to the flush tech- 
nic, this method offers the advantage of an 
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unimpaired view of the entire course of one 
coronary artery. With the flush technic 
the temporary obscuration of portions of 
the coronary arteries by the contrast-filled 
aorta may be compensated by information 
derived from the latter films of the ruy, 
Tracings of the entire course of the ar. 
teries from various films may afford ex. 
cellent information on the presence or 
absence of some of the peripheral branches, 

The selective injection of a coronary cusp 
is technically much easier and offers the 
advantage that the placement of the cathe. 
ter tip does not embarrass the blood supply 
to the heart muscle. The tip may be 
maintained in the cusp for an almost in. 
definite period and it is therefore possible 
to examine the patient on a Sch6nander film 
changer. The detail of the films thus ob- 
tained is considerably better than that on 
16-mm. movies; in at least 2 cases a 
proper diagnosis of small plaques could be 
made only with the help of the large films. 
In the recent past, combined examinations 
by cinefluorographic technics and_ the 
Schénander film changer have been per- 
formed. In these cases, the coronary os- 
tium was first selectively engaged and 
injected, and the catheter tip was then 
placed in the coronary cusp and the patient 
moved to the Schénander film changer fora 
second contrast injection and examination. 
Comparison of the examinations done by 
these two methods strongly supports the 
opinion that both cinefluorography and 
large detail film are necessary for a correct 
diagnosis. 

Electrocardiographic monitoring during 
the entire procedure is regarded as im- 
perative. Both arterial and venous pres 
sure tracings were obtained on the first 
patients of this series. These data were 
particularly useful in the interpretation of 
patient reaction to the injected medium. 


CLINICAL EXPERIENCE 
In the present series, coronary artef 
ography was primarily employed in the 
selection of patients for coronary end 
arterectomy (13). The examination sup- 


plied important information concerning the 
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site and extent of arterial occlusion and 
indicated the feasibility of a surgical pro- 
cedure. In fact, the decision for the per- 
formance of coronary endarterectomy is 
determined almost exclusively by the 
findings of coronary arteriography (1, 5, 
13). In general, localized segments of 
occlusion are the most suitable for end- 
arterectomy; patients who are shown to 
have multiple areas of occlusion or occlu- 
sion of the more peripheral branches of 
the coronary arteries are not subjected to 
coronary endarterectomy. 

Forty-one patients have been examined 
by coronary arteriography in this series 
with the following findings. 


Localized lesions 


amenable to endarterectomy)............. 9 
Multiple lesions and peripheral lesions (gen- 
erally unsuitable for endarterectomy)....... 26 


ae 6 


Normal coronary artery...... 


In 9 cases localized lesions were demon- 
strated which were felt to be suitable for 
endarterectomy. Six patients have been 
operated upon and an endarterectomy has 
been performed, with removal of the ob- 
struction. Five of these patients showed 
good postoperative results. One died in 
the immediate postoperative _ period. 
Three of the patients found suitable for 
coronary endarterectomy have not yet 
been operated upon. 

In at least 6 patients, the coronary ar- 
terlogram failed to show any anatomical 
lesion or narrowing; the electrocardio- 
graphic findings were also equivocal and 
the Master’s exercise test was negative. 
The rather severe ‘‘anginal’’ attacks that 
these patients experienced were therefore 
ielt to be on a functional basis. Two of 
this group could be rehabilitated by psy- 
chotherapy and were asymptomatic when 
last seen. In 1 patient, a large sliding 
hiatus hernia was subsequently demon- 
strated and successfully managed by op 
eration. 

The most important contribution of 
coronary arteriography is probably the 
possibility of selection of those patients 
with localized narrowing of one of the 
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main coronary arteries by arteriosclerotic 
plaques that may be successfully subjected 
to endarterectomy. This procedure has 
produced encouraging results in the initial 
series and continuance in selected patients 
appears indicated. 

SUMMARY 

The importance of coronary arteriog- 
raphy in the selection of patients for 
coronary endarterectomy is emphasized. 
The procedure also helps to eliminate from 
surgical consideration a group of normal 
individuals who present a clinical history 
of angina pectoris. 

The various methods and technics em- 
ployed are discussed. The advantages of 
tracing the coronary arteries from multiple 
serial films for final analysis are stressed. 
The particular applicability of selective 
injection of the coronary arteries for cine- 
fluorographic studies has been shown and 
the advantages of motion picture films 
versus the detail of the large regular film 
are pointed out. 


The Johns Hopkins Hospital 
Baltimore 5, Md. 
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INTERLINGUA 


Arteriographia Coronari in le Selection de Patientes pro le Therapia Chirurgic 


Le importantia de arteriographia coro- 
nari in le selection de patientes pro end- 
arteriectomia coronari es signalate. Le 
technica es etiam utile a eliminar ab le 
consideration chirurgic un gruppo de pa- 
tientes normal qui presenta un _ historia 
clinic de angina de pectore. Le varie 
methodos e technicas empleate pro iste 
objectivo es discutite. Es sublineate le 
avantages de traciar le arterias coronari ab 
multiple pelliculas serial pro le analyse 
definitive. 

Un serie de 63 casos es _ reportate. 
Trenta-duo de 40 patientes examinate per 
aortographia catheteral routinari mon- 
strava un grado adequate de visualisation 
del arterias coronari de maniera que un 


ZY & 


interpretation sufficiente esseva possibile. 
In 10 patientes, arteriographia coronari 
esseva effectuate per un via retrograde 
percutanee ab le arteria femoral, sed in 
solmente 1 de illes le studio assi obtenite 
esseva satisfacente. In 8 casos, le arterias 
coronari recipeva injectionas selective post 
que le puncta del catheter habeva arrivate 
al ostio del arteria. Iste ultime pro- 
cedimento es particularmente utile in 
cinefluorographia. Pro assecurar un diag- 
nose correcte il pare necessari servir se de 
cinefluorographia e de pelliculas a grande 
detalios. 

Un technica comportante arresto cardiac 
per acetylcholina (usate in 5 casos) non 
esseva considerate como satisfactori. 
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Radiographic Features of Renal Infarction 





Review of 13 Cases! 


E. ROBERT HEITZMAN, M.D., and LAWRENCE PERCHIK, M.D. 


EVERAL RECENT articles in the urologic 

literature (11, 13, and 14) have pointed 
out that infarction of the kidney is 
q definite clinical entity which is capable 
of accurate diagnosis. Despite this, in- 
stances of its correct clinical recognition 
areinfrequent (8). Here the radiologist has 
a major role to play, since under some cir- 
cumstances an almost certain diagnosis 
can be reached on roentgen grounds alone 
and, on other occasions, the radiographic 
findings may be strongly suggestive. 

The present report is based on 13 cases 
of renal infarction, with adequate radio- 
graphic work-up, seen at the Syracuse 
Medical Center Hospitals in the last eight 
years. In 7 of this number, the diagnosis 
was confirmed at surgery or autopsy, and 
in 1 by aortography. In 5, the history, 
roentgen findings, and subsequent course, 
with return of function to the involved 
kidney in 3 instances, were considered proof 
of infarction (Table I). 


ETIOLOGY 


Arterial occlusion leading to renal in- 
larction may result from thrombosis, em- 
bolus, or trauma. Embolism is said to 
be the most common etiologic factor (11, 
13). Hoxie and Coggin (8) report that 
‘6 per cent of 205 patients were found to 
lave cardiac lesions at autopsy. Regan and 
Crabtree (13) found cardiae or vascular 
lesions in 34 of 47 cases of renal arterial 
occlusion and state that embolism to the 
kidney occurs in about 25 per cent of cases 
of subacute bacterial endocarditis. Ac- 
cording to Lynch (9), many patients have 
a past history of myocardial infarction. 
Instances of renal artery thrombosis are 
most often secondary to atherosclerosis, 
but surgical trauma to the renal pedicle 
\l) and polyeythemia (10) are occasional 


causal factors. Occlusion secondary to 
trauma is rare. The finding of renal in- 
farction without demonstrable occlusion 
of the renal artery has been reported. 
To explain this phenomenon, Lynch gives 
clinical and experimental evidence to sug- 
gest that infarction may at times be 
secondary to arterial spasm. 

Renal vein thrombosis most commonly 
occurs secondary to adjacent neoplasm, 
but, under such circumstances, acute 
symptoms rarely develop. Acute renal 
vein thrombosis is found most frequently 
in septic states, often in debilitated pa- 
tients. Most of the previously recorded 
cases have been in children (4, 12, 13). 


SYMPTOMATOLOGY 

The usual history of acute renal arterial 
occlusion is one of abrupt onset of ab- 
dominal or flank pain, gradually subsiding 
in seven to ten days, in a patient with 
cardiac or vascular disease. Nausea and 
vomiting occur in about half the cases. 
Fever and leukocytosis are common in 
the first twenty-four hours and are related 
to tissue death. Albuminuria is almost 
always present, and hematuria is seen in 
50 per cent of the cases. 

Venous infarction, often occurring in 
septic states, is accompanied in many in- 
stances by marked toxicity. The kidney 
is frequently palpable and hematuria is 
almost always seen. 

COURSE SUBSEQUENT TO INFARCTION 

Recovery following sterile infarction 
secondary to arterial occlusion is the rule. 
Death may occur, however, especially in 
the complicated case (Case 7). With re- 
covery, the affected kidney gradually atro- 
phies, often diminishing greatly in size. 

Occasionally a totally infarcted kidney 


* From the Departments of Radiology, State University of New York, Upstate Medical Center, and Veterans 
\cmimistration Hospital, Syracuse, N. Y. 
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Fig. 1. Complete arterial infarction, acute, progressing to renal atrophy, with return of function (Case 2). A 
45-year-old man with rheumatic heart disease and auricular fibrillation experienced acute abdominal pain. _ Intra- 
venous pyelography showed a nonfunctioning kidney of normal size (A) and retrograde pyelography was normal 
{B). Six weeks later the involved kidney was atrophied and nonfunctioning (C). Intravenous pyelography 
three years later showed a small kidney, now functioning (D). 
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shows return of function following an in- 
terval of several months. The mechanism 
by which this takes place is unknown. 
Recanalization of the occluded renal artery, 
increase in the arterial supply through 
renal capsular vessels, and compensatory 
enlargement of aberrant renal arteries all 
could be considered. In 2 cases in our 
series, intravenous pyelography revealed 
return of function to the atrophic kidney 
nine and thirty-six months, respectively, 
after infarction (Cases 1 and 2). Ina 
third case, an infarcted kidney resumed 
function, as shown by excretion of carmine 
red from the ureteral orifice, three years 
later (Case 4). In these 3 cases, aor- 
tography would be of extreme interest but 
has not been considered justifiable since all 
patients are doing well. 

Acute venous renal infarction, if septic, 
frequently results in death unless surgical 
treatment is instituted (4, 12, 13). Sur- 
vivals with conservative management 
have, however, been reported (4). In 
these persons, the involved kidney pro- 
gresses to an atrophic state. 

Hypertension following renal infarction 
is uncommon but has been recorded (1, 
2,5, 15). It has been rather commonly 
accepted that infarction of an entire kidney 
rarely causes elevated blood pressure. 
Recently, however, several reports of 
hypertension following segmental infarc- 
tion of the kidney have appeared, notably 
by Arnold (1), Brust (3), Haller (6), and 
Howard (7). Arnold reports 2 cases of 
total renal infarction, with each patient 
remaining normotensive, and 4 cases of 
segmental infarction followed by hyperten- 
sion. He subscribes to the proposals set 
forth by Yuile (15) and others that hyper- 
tension requires ischemic renal tissue and 
sufficient remaining blood supply to cir- 
culate pressor substances. This thesis 
may well explain the more common eleva- 
tion of blood pressure following segmental 
infarction. Still unexplained is the oc- 
casional case of hypertension following 
total infarction and the wide variation in 
degree of this complication, from transient 
and mild to fulminating and fatal (3). 
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Segmental arterial infarction, acute (Case 6), 


Fig. 2 
in 66-year-old man with sudden onset of flank pain 


seven days earlier. On intravenous pyelography (A) 
there was complete nonvisualization of the right middle 
calyx. Death occurred from myocardial infarction 
thirty-six hours after intravenous urography. Autopsy 
showed an infarct of the mid-kidney about one week 
old (B). 


RADIOGRAPHIC FEATURES 


The cardinal roentgen manifestations of 
acute renal arterial occlusion have been con- 
cisely described by Teplick and Yarrow 
(14). They state that ‘“‘a non-functioning 
kidney of normal size in conjunction with 





Fig. 3. 











For legend, see opposite page. 
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a normal retrograde pyelogram can be 
considered diagnostic of arterial occlusion 
of the renal artery.’’ This is a maxim 
established by other series in the literature 
and has proved true in all cases of acute 
arterial occlusion in our series (Table I; 
Fig. 1). 

Segmental infarction may result in 
complete nonvisualization. Very small in- 
farcts, single or multiple, may, however, 
produce no radiographic abnormality. 
Segmental infarction may also cause local 
failure of calyceal filling (Fig. 2). A wide 
range of diagnostic possibilities, neoplastic 
and inflammatory, may then be considered. 
If segmental infarction is kept in mind, 
especially in a cardiac patient suddenly 
experiencing flank pain, it may then be 
possible to establish the diagnosis by aor- 
tography (6). 

Acute venous infarction likewise results 
in nonvisualization. In many instances, 
however, the involved kidney will appear 
enlarged rather than normal in size. The 
retrograde pyelogram may be normal or 
demonstrate a diffusely distorted calyceal 
pattern due to compression of the collecting 
system by the engorged renal parenchyma. 
Contrast material may actually diffuse 
into the kidney substance, producing a 
peculiar ‘“‘smudged’’ appearance. The 
renal pelvis can be distorted by the direct 
pressure effect of the thrombosed renal 
vein. Most of the venous thromboses 
secondary to tumor must go unsuspected 
radiologically, since it would be impossible 
to distinguish the compressive effects of 
renal engorgement from changes caused 
by tumor itself. 

The radiographic picture of a total renal 
infarction in the distant past is one of 
a small kidney of regular contour, usually 
with nonvisualization at intravenous 
pyelography. Retrograde pyelograms 
most often show a normal collecting system 


Fig. 3. 


infection developed. 


Segmental arterial infarction, acute, progressing to partial atrophy (Case 13). 
normal intravenous pyelogram (A) prior to left lumbar sympathectomy. 
Four months later, the left kidney was smaller and nonfunctioning (B). 
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Except for their small size, 
the calyces are completely normal, al- 
though at times mild irregularities and 
caliectasis may occur as a result of super- 


in miniature. 


imposed infection (Fig. 3). This picture 
may be indistinguishable from three other 
lesions producing unilateral small kidneys: 
congenital hypoplasia, chronic atrophic 
pyelonephritis, and the “end stage”’ kidney 
of long-standing inflammatory or small- 
vessel disease. A differential diagnosis, 
if it can be made, will rest upon the clinical 
history, comparison of any previous 
urographic studies, renal function at ixi- 
travenous pyelography, calyceal detail 
at retrograde pyelography, and occasion- 
ally aortography. In the _ post-infarct 
kidney there is infrequently a return of func- 
tion. The calyces, though small, should 
be normal otherwise. Congenital hypo- 
plastic kidneys frequently do not function 
and calyceal detail is usually normal. It 
is stated that congenital hypoplasia can 
be distinguished by the very small renal 
pelvis and ureter which accompany it. We 
have not found this sign very helpful, 
since exceptionally small pelves and ureters 
often result from infarction (Fig. 1, D). 
Aortography may be required to distin- 
guish a post-infarct kidney from a hypo- 
plastic one. Atrophic pyelonephritis 
usually shows some renal function on in- 
travenous urography and_ consistently 
demonstrates calyceal dilatation and dis- 
tortion. ‘End-stage’ kidneys show no 
function on intravenous pyelography and 
the calyces may be either normal or 
abnormal. 

Long-standing segmental infarction will 
produce local distortion which may simu- 
late early tumor, focal pyelonephritis, 
tuberculosis, papillary necrosis, ete. The 
earlier history and aortography may be 
helpful in making the diagnosis of past 
segmental infarction. 

A 41-year-old man hada 


Following surgery, a severe wound 
One year later the 


left kidney was again not visualized and retrograde pyelography demonstrated a contracted kidney with minia- 


ture, blunted calyces (C). 


Infarction of the upper two-thirds (D) was evident in the excised kidney. 


There was 


marked superimposed diffuse chronic pyelonephritis, accounting for the calyceal blunting and the involvement 


shown on retrograde pyelography of the lower calyces as well as the middle and upper ones. 
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SUMMARY 


Thirteen cases of infarction of the kidney 
are reported. Radiographic criteria for 
the diagnosis are discussed. It is felt that, 
with careful correlation of the x-ray find- 
ings with the clinical picture, a correct 
diagnosis may be reached in a high per- 
centage of cases. 


820 S. Crouse Ave. 
Syracuse 10, N. Y. 
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SUMMARIO IN INTERLINGUA 
Aspectos Radiographic de Infarcimento Renal: Revista de 13 Casos 


Dece-tres casos de infarcimento del ren 
es reportate, e un tabulation es facite del 
typo de infarcimento, del etiologia, del 
historia, del resultatos urinanalytic e/o 
cystoscopic, del constatationes radio- 
graphic, e del curso clinic. 

Acute occlusion reno-arterial resulta in 
un non-functionante ren de dimensiones 
normal in conjunction con un normal 
pyelogramma retrograde. Infarcimento 
segmental pote producer un complete 
non-visualisation, ben que—si le infarci- 
mentos es multo micre—il pote occurrer 
que nulle anormalitate radiographic es a 
notar. Acute infarcimento venose resulta 
etiam in non-visualisation, sed in multe 
casos le afficite ren appare allargate. Le 
apparentia roentgenoscopic de un passate 


infarcimento total es illo de un micre ren 
de contorno regular, usualmente accom- 
paniate de non-visualisation per pyelo- 
graphia intravenose. Le apparentia es a 
vices indistinguibile ab hypoplasia con- 
genite, chronic pyelonephritis atrophic, e le 
ren de “‘stadio terminal’ in morbo in- 
flammatori 0 microvascular de longe duran- 
tia. Infarcimento segmental de longe du- 
rantia produce un distortion local que pote 
simular le un o le altere de un numero de 
diverse conditiones. Datos anamnestic e 
observationes aortographic pote esser de 
adjuta in establir le diagnose. Es opi- 


nate que le meticulose correlation del con- 
statationes radiologic con le tableau clinic 
permitte le establimento del correcte diag- 
nose in un alte procentage del casos. 
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The Use of Lymphography as a Diagnostic Method’ 


R. SHEEHAN, M.D., M. HRESHCHYSHYN, M.D., R. K. LIN, M.D., and F. P. LESSMANN, M.D. 


NDER NORMAL circumstances, the 
U roentgen visualization of the deep 
organs and soft-tissue structure in the body 
js dependent on the contrast between 
calcium, fat, soft tissue, and air. If an 
organ or soft-tissue structure cannot be 
adequately outlined by virtue of these 
naturally occurring substances, an opaque 
medium must be introduced. Any method 
that permits visualization of vessels which 
could hitherto not be demonstrated be- 
cause of their inaccessibility is bound to 
increase the diagnostic potentialities. 
Demonstration of the lymphatic system by 
the injection of radiopaque material is such 
a procedure. 

The lymphatic system was visualized 
roentgenographically as early as 1930 by 
the Japanese investigator, Funaoka (5), 
who injected mercury, lead, and iodine 
salts into the lymph vessels. Carvalho 
et al. (2) reported on the radiographic 
demonstration of lymphatics in 1931 and 
again in 1934 with Thorotrast as the con- 
trast medium. Other opaque compounds 
were injected into the lymph nodes or 
into the region of the lymphatics by Teneff 
and Stoppani (15, 1932), Menviile and 
Ané (11, 1932), Shdanow (14, 1932), and 
Zolotukhin (18, 1934). Bennett and 
Shivas (1, 1954) used Angiopac, which is 
a micronized aqueous suspension of ethyl- 
iodostearate, for this purpose. They ob- 
served selective necrosis of lymphoid tissue 
but this appeared not to be permanent. 

The earlier investigators worked either 
with animals or cadavers, and the pro- 
cedure in their hands did not become a 
practical clinical method. In 1952, Kin- 
month ()) undertook the application of 
lymphography to the investigation of 
diseases of the human lymphatic system. 
Since that time, interest in the roentgen 
study of the lymphatics has increased, and 
reports have been published by Collette 


(3), Fischer (4), Jacobsson (7), Tjernberg 
(16), and others (13). A symposium on 
the subject was held at the Ninth Inter- 
national Congress of Radiology in Munich, 
1959, at which several investigators (8, 10, 
12, 16, 17) from various countries reported 
their experiences. This method of exami- 
nation has been used in the study of the 
normal anatomy of the lymphatics, in the 
investigation of edema, and for outlining 
pathological changes in the lymph nodes. 
Lymphography can be performed in two 
ways. In direct lymphography the con- 
trast medium is injected directly into the 
nodes (lymphadenography) or into the 
lymphatic vessels (lymphangiography). 
In the indirect method the injection is 
made subcutaneously or intramuscularly 
into tissue adjacent to lymphatic struc- 
tures. Initially we used lymphadenogra- 
phy, but our success was limited, and our 
later investigations have been carried out 
by lymphangiography. This latter pro- 
cedure has been employed during the past 
year in an attempt to demonstrate patho- 
logical lymph-node involvement. As our 
chief interest was directed toward neo- 
plastic and metastatic lymph-node disease 
in the pelvis and the retroperitoneal space, 
the injections were confined to the lower 
extremities. The cases were investigated 
by the Department of Diagnostic Radi- 
ology and by the Departments of Gyne- 
cology and Medicine. It is the purpose of 
this paper to review the background and 
technic of lymphography, and to present 
our experience with lymphangiography 
as a means of demonstrating pelvic and 
retroperitoneal lymph-node involvement. 


TECHNIC 
Our lymphangiographic technic is based 
on that described by Kinmonth, with 
minor modifications. The first step is to 
outline the lymphatics by means of a sub- 
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cutaneously injected dye. Several dyes 
are suitable for this purpose. European 
investigators have performed their studies 
chiefly with the help of patent-blue violet. 
We have used 4 per cent direct sky blue? 
and 3 per cent Evans blue.* These were 
injected subcutaneously, in the amount of 
0.5 ¢.c., into the web of the foot between 
the first and second phalanges. When 
sky blue was applied, the injection was 
made approximately two hours before the 
dissection of the lymphatic vessels. With 
Evans blue, which is of smaller molecular 
structure and is more rapidly absorbed, 
the injection could be made just before 
the cut-down. A cut-down was made over 
the dorsum of the foot, along the length 
of a lymphatic vessel if this could be vis- 
ualized through the skin; otherwise along 
the mid-aspect. The lymphatics are 
easily located, as their dye content causes 
them to stand out quite sharply. Upon 
separation from the surrounding tissues, 
the lymph vessel, according to its size, was 
cannulated by either a 25- or 27-gauge 
needle, which was connected by a poly- 
ethylene tubing to a control syringe. 
Another method which we used less fre- 
quently was the direct cannulation of the 
lymphatic with the polyethylene tubing. 
Contrast material was injected in the 
amount of 5 to 15 c.c. at a speed of ap- 
proximately 1 c.c. per minute. The rate 
of injection must be individualized: in 
patients with large lymphatics, the medium 
will flow more quickly; in those with small, 
fragile lymphatics, the injection must be 
made more slowly to prevent rupture of the 
vessels. 

In this study we have tested several 
contrast agents. In our initial cases, 
water-soluble media were injected, either 
as the sodium salt or as the methylgluca- 
mine salt. ‘These produced good out- 
lining of the lymphatic vessels and nodes 
up into the distal iliac region; however, 
because of rapid extravasation of the 
medium through the lymphatic wall, satis- 
factory visualization of the retroperitoneal 


* Wyeth Laboratories, Inc 
National Aniline Co 
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nodes was not obtained. In several] Cases 
Thorotrast was used but this gave rise ty 
similar problems. Because of these diff. 
culties, we turned to Ethiodol,‘ which we 
had employed in lymphadenography withno 
detectable damage to the patient. Ethio. 
dol contains 37 per cent iodine, in organic 
combination with the ethyl esters of the 
fatty acid of poppyseed oil. It produces 
excellent contrast and is retained by the 
lymph nodes so that these are outlined 
well up into the retroperitoneal area. 
After the injection of the contrast 
medium, roentgenograms were obtained 
in anteroposterior and lateral or oblique 
projections. Where a water-soluble con- 
trast medium was given, the exposure had 
to be made immediately following the 
injection. Since oily contrast media are 
not extravasated, films can be taken not 
only immediately after injection but also 
after intervals of one to two hours and 
again after eighteen to twenty-four hours. 
As some contrast medium is retained by 
the nodes, roentgenograms may be obtained 
over many weeks to evaluate changes in size. 


COMPLICATIONS 


Pain During Injection: Most patients 
complained of some pain during the in- 
jection, whether a water-soluble or oily 
contrast medium was used. This is ap- 
parently due to the distention of the lym- 
phatic vessels and ceases as soon as the 
injection is completed. 

Pain Following Injection: The majority 
of patients had no complaints following the 
injection. When mild pain did occur in 
the legs, rupture of the lymphatic vessels 
in the calf was usually found to have 
taken place, with some extravasation of the 
contrast medium into the surrounding soft 
tissues. 

Infection: Occasional minor infection of 
the cut-down incision may occur, but with 
aseptic technic is of low incidence. Lym- 
phangitis or lymphadenitis is a possibility, 
but we have not encountered this com- 
plication. Thrombophlebitis developed in 
a single instance. 


4K. Fougera & Co., Inc. 
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Discoloration of the skin: There is some 
discoloration of the skin of the legs from 
the dye which is injected subcutaneousiy. 
In the case of sky blue, this can last for 
many weeks and may be distressing, par- 
ticularly to young women. In these pa- 
tients it is advisable to use Evans blue, 
which, because of its smaller molecular 
structure, is more rapidly absorbed. , 

Hypersensitivity Reaction: A sensitivity 
reaction was encountered in a minor degree, 
with skin rash in 1 patient. The usual 
precautions in respect to an allergic history 
and sensitivity tests should be taken. We 
do not routinely use antihistamines. 

Oil Embolism: An oil embolism is a 
potential hazard when an oily contrast 
medium is injected. However, as_ the 
lymphatic network acts as a_ filtering 
system, only small amounts enter the blood 
stream at any one time and the danger is 
minimal. 

Lymphatic Obstruction: There has been 
some suggestion in the literature that the 
oily contrast medium may be damaging to 
the nodes. In our series of cases no evi 
dence of such damage was noted in follow 


LYMPHOGRAPHY AS A DIAGNOSTIC METHOD 





Fig. 1. Anteroposterior film of the abdomen showing normal retroperitoneal nodes outlined up to L-2. 


Fig. 2. Oblique film of the abdomen demonstrating generalized enlargement of the retroperitoneal nodes with 
maintenance of reticular pattern in a patient with lymphosarcoma. 


up studies conducted over a period of many 
months. In most cases, the oily sub- 
stance has been gradually absorbed, with 
no harm to the patient. 


MATERIAL AND FINDINGS 

Lymphangiography was undertaken as 
a diagnostic method in 40 patients with 
suspected disease of the pelvic or retroperi- 
toneal nodes. In 2 cases the lymphatics 
could not be located for cannulation. Of 
the remaining 38 patients, 6 were injected 
unilaterally and 32 bilaterally. A water- 
soluble contrast medium was employed in 
7 cases and an oily contrast medium in 31. 
Of the 7 cases in which a water-soluble 
medium was injected, only 3 showed 
satisfactory results, and in these the nodes 
were visualized up to the inguinal and 
lower iliac regions. Of the 31 studies in 
which an oily medium was injected, 27 
were of diagnostic value and + were tech- 
nically unsatisfactory. 

It seems adequate to classify the series 
in two groups: (I) patients with histo 
logically proved lymphoma and suspected 
retroperitoneal node involvement (1S 
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Anteroposterior film of the pelvis showing 
enlarged nodes with filling defects (arrows) due to 
metastases (proved at surgery). 


Fig. 3. 


cases); (II) patients with possible meta- 
static involvement of the iliac nodes (20 
cases). These cases were predominantly 
gynecological, but there were 3 patients 
with malignant neoplasm of the lower 
extremities (malignant melanomas). 

Confirmation of our findings, by either 
surgical exploration or autopsy, was ob- 
tained in 23 cases. Of the patients in 
Group I, 5 were operated upon and 4 came 
to autopsy. In Group II, 11 patients had 
surgery and 3 were autopsied. 

In the majority of the cases, visualiza- 
tion of the retroperitoneal lymph nodes 
was obtained up to the level of L-2 (Fig. 
1). The contrast medium then apparently 
passed into the cisterna chyli and the 
thoracic duct, which were not outlined on 
any of our films. In 2 cases there was 
evidence of an opaque node in the left 
supraclavicular region after the examina- 
tion. On the basis of our experience, we 
have the impression that the roentgeno- 
graphic appearance of the pathologically 
involved lymph nodes differs in the two 
groups. In lymphomas, lymph-node en- 
largement was a prominent feature. In 
the early stages of involvement, there was 
an increase in size of the follicles with 
maintenance of the reticular pattern (Fig. 
2). In the later stages, filling defects were 
produced so that often there was only a 
small rim of contrast medium in the pe- 
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riphery of the node (Fig. 7). In metastatic 
involvement of the iliac nodes, fifi 
defects were noted in the early stages, with 
only moderate enlargement (Fig. 3). 
Both groups, however, showed distortion 
of the lymphatic pathways and the forma. 
tion of a collateral circulation associated 
with extensive involvement (Fig. 4). 


DISCUSSION 


We have found that lymphangiography 
seems to have a greater diagnostic value 
in lymphoma than in metastatic car¢- 
noma. In 13 cases of lymphoma, it was 
possible to demonstrate the pathological 
changes in the nodes of the pelvic area or 
retroperitoneal space. This either made 
possible a more exact localization of the 
ports for radiotherapy (Fig. 5) or provided 
valuable information for the follow-up 
studies of the clinician during chemo- 
therapy, as a change in the size of the 
node could be recorded objectively (Figs. 
6 and 7). In 5 cases, the roentgen study 
was negative in respect to lymph-node 
enlargement although clinically enlarge- 
ment of retroperitoneal nodes was sus- 
pected because of other areas of involve. 
ment. 

In the 20 cases of possible metastatic 
carcinoma, the value of the examination 
was limited. In 14, surgical or autopsy 
control of lymph nodes of the pelvis and 
retroperitoneal space was available and 
permitted corroboration of our lymphat- 
giographic findings. While we were able 
to demonstrate a pathologic process in 8 
cases, there were certain shortcomings of 
the procedure. Small metastatic lesions 
were usually not detectable with this 
technic. Nodes which were completely 
replaced by tumor did not take up afy 
contrast medium and would go undetected 
unless they produced evidence of theit 
presence by displacement of adjacent 
lymphatic vessels. In cases where the nodes 
showed a filling defect, two factors entered 
into the differential diagnosis: incomplete 
filling and/or secondary inflammatory 
changes within the node. Because of these 
possibilities the procedure is of limited and 
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the Fig. 4. Anteroposterior film of the abdomen showing obstruction of the lymphatics by tumor (arrow). Contrast 
Figs. medium passes into collateral circulation of the bladder and uterus. 

: . Fig. 5. Anteroposterior film of the abdomen showing left retroperitoneal adenopathy (arrow) in a patient with 
tud) Hodgkin's disease. 
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questionable value in the search for 
metastatic node involvement. 

In the lymphomas, which usually present 
node enlargement as a prominent clinical 
feature, the findings were more encourag- 
ing. As mentioned before, the enlarged 
nodes showed a more uniform opaque 
pattern in the early stages and filling 
detects were later visible, but here also 
further comparative histopathologic follow- 
up studies are necessary to determine the 
exact distribution of the contrast medium 
relative to the areas of pathologic involve- 
ment. 

In general, lymphangiography, while not 
too difficult, is a rather time-consuming 
task, and for the interpretation of the 
x-ray findings experience with the anat- 
omopathologic and physiologic changes of 
the lymphatic system is required. It 
seems unlikely that the procedure as per- 
formed with the present technic will be- 
come standard. In most cases where 
lymph-node involvement of the pelvis and 
retroperitoneal space is suspected, it will 
be possible to outline the pathologic find- 
ings by simpler methods, such as the differ- 
ent types of venography, including 
cavography, or intravenous pyelography. 
The procedure can be of benefit in selected 
patients where the site of an active lym- 
phomatous involvement cannot be deter- 
mined by the conventional methods, and 
in investigation of the normal anatomy 
of the lymphatic system. It can be con- 
sidered as an aid in the evaluation of 
lymph-node changes in follow-up studies 
after chemotherapy (6). 


SUMMARY 


The historical background, the technic, 
and the results of lymphangiography in 
40) patients with suspected lymph-node 
disease have been reviewed. On the basis 
of our present experiences, it is felt that 
this method is of some value in selected 
cases of lymphoma but is of limited and 
questionable usefulness in the evaluation 
of metastatic lymph-node involvement. It 
is possible that, with a refinement of the 
technic and with a more suitable contrast 


medium, some of the difficulties we hay, 
encountered may be solved. 


Roswell Park Memorial Institute 
Buffalo 3, N. Y. 
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SUMMARIO IN INTERLINGUA 
Le Uso de Lymphographia Como Methodo Diagnostic 


Es revistate le anamnese de 40 patientes graphia esseva plus restringite in le 20 
sub suspicion de morbo de nodo lymphatic, casos con possibile carcinoma metastatic. 
insimul con le technica lymphangiographic Durante que processos pathologic esseva 
usate in lor studio e le resultatos assi trovate in 8 casos, micre metastases esseva 
obtenite. In 2 patientes le lymphaticos usualmente non detegibile, e nodos que 
non poteva esser locate pro le cannulation. esseva completemente reimplaciate per 
Inter le remanente 38, 18 habeva histo- tumor non acceptava ulle substantia de con- 
logicamente provabile lymphomas, e 20 _ trasto e escappava al detection si illos non 
habeva possibile metastases del nodos_ displaciava adjacente canales lymphatic. 
iliac. In 13 del 18 casos de lymphoma, il In general, le conclusion pare justificate 
esseva possibile demonstrar alterationes que le lymphangiographia—ben que non 
pathologic del nodos lymphatic in le area excessivemente difficile—es costose in su 
del pelve o in le spatio retroperitonee. consumo de tempore, e experientia in le 
Isto rendeva possibile un plus exacte _ studio del alterationes anatomo-pathologic 
localisation del portas pro le radiotherapia, e physiologic del systema lymphatic es 
o—in tanto que chimotherapia esseva le necessari pro le interpretation de su resul- 
tractamento de election—illo provideva_ tatos. In le majoritate del casos, le con- 
utile informationes pro studios de controlo_ statation del factos phathologic es plus 
subsequente. Le valor del lymphangio- simple per medio de altere methodos. 
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The Cholangiogram: Postmortem Study’ 


J. P. NAZARENO, M.D.,? E. R. STUDENSKI, M.D., and J. W. PICKREN, M.D. 


BY THE USE of intravenous sodium 
iodipamide (Cholografin) the extra- 
hepatic bile ducts can be roentgenograph- 
ically visualized in about two-thirds of 
the patients examined (5). Since the in- 
troduction of this radiopaque substance in 
1953, increasing significance has _ been 
placed on the size of the extrahepatic bile 
ducts, though rather widely different esti- 
mates of their normal dimensions have 
appeared in the literature. In addition, 
radiologic measurements differ greatly from 
direct measurements obtained postmortem. 
Because of these differences, a study was 
undertaken to determine the normal varia- 
tions, both radiologically and anatomically, 
and to learn what factors influence the 
results. 


MATERIALS AND METHODS 


The diameter and circumference of the 
hepatic ducts were determined by radio- 
graphic and anatomical studies in 8S 
cadavers. In 14 of these, radiographic 
studies were made both in situ and after 
excision. In 74, the radiographic measure 
ments were made only on excised speci 
mens. All of the anatomical measurements 
were obtained after excision. 

For radiographic measurements of the 
ducts im situ, the cystic duct was can 
nulated with a thin polyethylene tube. 
Sodium acetrizoate (Urokon), 30 per cent, 
was allowed to tlow from a height of 20 
em. through the tube into the ducts. A 
film was then exposed with the technic 
usually employed for a cholangiogram (Pig. 
1) lhe target cathode distance was 40 
cm 

‘to obtain an excised specimen, the ex 
trahepatic and cystic ducts were separated 
from the liver and gallbladder by severing 
the hepatic ducts near the hilus and the 
eystic duet at its junction with the gall 





Fig. 1. Postmortem cholangiogram, in situ speci- 
men Note tapering distal end of duct and compare 
size of shadow of steel ball to that in Fig. 2 


bladder. A probe was inserted into the 
common bile duct to identify its curving 
course and then a portion of the pancreas 
and duodenum was removed along with the 
attached ducts. 

Cholangiographic studies of the excised 
specimens were obtained by allowing 30 
per cent sodium acetrizoate to flow from 
a height of 20 cm. into the ducts va a 
polyethylene tube placed in a_ tributary 
of the hepatic duct. The cut ends of the 
hepatic and cystic ducts and the distal 
end of the common bile duct were ligated 
to prevent leakage of medium into the 
surrounding tissues. The specimen was 
placed directly on the cassette and the 
rocutyenogram was made by the usual 
technic (Fig. 2). In 22 instances com 
parison films were obtained with the spec- 
men elevated 4.5 cm. above the cassette. 
Phe roentgenograms were developed and 
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THE CHOLANGIOGRAM: 


measurements of length and diameter were 
made at three designated levels. The 
diameter of the ducts was determined (a) 
at the middle of the common hepatic duct, 
+) at the junction of the proximal and 
middle thirds of the common bile duct, 
and (c) at the junction of the middle and 
distal thirds of the common bile duct (Fig. 
3). These latter two points were selected 


hg. 2. Postmortem cholangiogram, excised speci 


nen im direct contact with film cassette. Compare 


sze of shadow of steel ball to that in Fig. 1 

— 7” demunatrate any difference in 
the diameter of the duct in its supra- and 
retroduodenal portions. 

After the roentgenographic studies were 
completed, the ducts were opened an 
‘enorly and anatomical measurements were 
made of the length and internal circum 
“rence at levels corresponding to those 
used on the roentgenogram., 
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Fig. 3. 


DISCUSSION 


In this country, Berk (3) first reported 
on the use of sodium iodipamide to visual- 
ize the extrahepatic bile ducts. Workers 
using this substance have differed widely 
in their estimation of the upper limit of 
the normal diameter of the ducts, with a 
range of 8 to 15 mm. (44), 10, 11, 14). 
Prior to the introduction of iodipamide, 
Behrend and Behrend (1), in 1947, stated 
that the normal sizeof the common bile duct 
is 5 mm. Royer ef al. (9) by the use of 
peritoneoscopic cholangiography listed the 
normal range as 2 toS mm. In 1935 in an 
anatomical study of 527 autopsy 
Puestow and Morrison (S) gave the average 
maximum circumference of the common 
duct in normal individuals as 12.1 mm. 
From this figure, calculations show an 
average maximum diameter of about 4 mm 
It is well known that magnification occurs 
in the casting of a shadow on the film, but 
even if a magnification factor of 50 per 
cent were used, a considerable discrepancy 
would. still exist the anatomeal 
and roentgenograplic measurements 

In our study, the extrahepatic bile ducts 
were apparently normal in 77 of the SS 


Cases, 


between 


evidence of disease ot 


tract was present 


subjects. No 
anomaly of the biliary 


Che biliary tract was free of obstruction 
by extrinsic pressure or rotation. Roent 
yenographic measurements of the ¢7 ex 
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TABLE I: Size or ‘‘So-CALLED’’ NORMAL DUCTS ON 
ROENTGENOGRAMS OF EXCISED SPECIMENS 


Number of Specimens 


Diameter 


: Common 
in mm 


Common 


Common Bile Bile 
(roentgeno- Hepatic Duct, Duct, 
graphic ) Duct Supraduo-  Retroduo- 
denal denal 
1 0 0 S 
2 3 l 0 
3 4 3 4 
4 12 13 17 
5 22 17 19 
6 14 18 18 
7 7 6 5 
Ss 6 9 4 
Q 0 2 0 
10 1 1 0 
11 l 0 0 
12 0 0 0 
13 0 0 l 
Unknown 7 7 7 
TOTAL 77 77 7a 
AVERAGE 5.4 5.7 5.3 
Standard de- 
Viation Ete 1.56 1.83 
95 per-cent 
limits (1.96 
X standard 
deviation ) 3.4 3.1 3.¢ 
Lower limit 2.0 2.6 1.6 
Upper limit 8.8 8.8 9.0 


cised specimens showed that the maximum 
diameter varied considerably from one 
individual to another. The smallest was 
1 mm. and the largest 13 mm. (Table I). 
The vast majority of ducts, however, 
measured between 3 and 8 mm. In only 
6 cases (9 per cent) did the diameter ex- 
ceed & mm. ‘Table I shows the average 
diameter at the three designated levels. 
The upper limit (9 mm.), below which 
97.5 per cent of the observations fall, is 
defined by the calculation. The lower 
limit is estimated as being about 2 mm. 
The precision of measurement does not 
permit a approximation. ‘There 
is no significant difference between the 
measurements at the three levels. 

In comparison of these findings with 
previously published reports, the mag 
nification inherent in the diagnostic x-ray 
procedure must be evaluated. 
et al. (6) considered the magnification as 


closer 


Le Quesne 


some 10 to 20 per cent, whereas Wise and 
O’Brien (14) placed it at 30 per cent. 
In our measurements, the specimen was 
directly in contact with the cassette holding 


January 196 


the film. For practical purposes, the siz 
of the image was identical with the inside 
diameter of the duct. In order to deter. 
mine the magnification that occurs with 
cholangiography, a steel ball of known size 
was placed next to the biliary tract in sity 
The size of the shadow cast by this bal] 
was compared with the size of the shadow 
cast by the same ball lying in direct con. 
tact with the cassette (Figs. 1 and 2), 
With the technic employed, the magnifica. 
tion was found to be approximately 10 per 
cent. Comparisons of the roentgenogram 
of the specimen placed directly on the 
cassette with the roentgenogram of the 
specimen raised 4.5 cm. above the cassette 
yielded essentially similar results. Al 
though the magnification may vary, de- 
pending on the technic and the body build 
of the individual, a factor of 10 per cent 
should be an average useful figure. 

Our data show that %5 per cent of the 
common hepatic and common bile ducts 
of individuals without biliary obstruction 
should have diameters falling between 
2.0 and 9.0 mm. In order to apply these 
figures to the clinical situation, it is neces- 
sary to correct them for the magnification 


incurred during radiography of living 
patients. The factor as determined by 


our study is 10 per cent. Therefore, we 
suggest that the upper limit, embracing 
97.5 per cent of normals, is 10 mm. A 
figure larger than 10 mm. indicates a 
need for further study of the patient. 

It is not our purpose to discuss the 
possible causes of extrahepatic duct dilata- 
tion, but Table II lists those found in this 
postmortem series. The most common 
anatomic finding that might play a role 
in causing partial obstruction and dilata- 
tion was the presence of a diverticulum of 
the duodenum. Table II shows also the 
measurements of these 11 ducts. Five ol 
them had diameters exceeding the 9.0 
mm. non-magnified level. If the data in 
Table II are corrected for the effect ol 
magnification, only 2 of the 11 ducts had 
diameters exceeding the 15 mm. which has 
been quoted by Wise as the upper limtt 
of normal. 
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THE CHOLANGIOGRAM: 


POSTMORTEM STUDY 





Il: SizE oF EXTRAHEPATIC Duct ASSOCIATED WITH ABNORMALITIES 


X-ray Diameter 


Anatomical 
Circumference 


Vol. 76 
TABLE 
——_ 
Age Type of Lesion 
Length 
(cm.) 
56 Carcinoma of head of pancreas 11.0 
16 Carcinoma of common bile duct 12.0 
93 Caleuli (4) in common bile duct 13.0 
£8 Diverticulum of duodenum 11.5 
85 Diverticulum of duodenum 12.0 
g? Diverticulum of duodenum 12.5 
77 Diverticulum of duodenum 9.0 
65 Diverticulum of duodenum 10.0 
73 Diverticulum of duodenum 9.0 
76 Diverticulum of duodenum 16.0 
69 Diverticulum of duodenum 10.0 





The average circumference by anatomi- 
cal measurement is surprisingly small 
when compared to the roentgenographic 
measurement of the diameter (Table III). 
The average roentgen diameter of the 
common hepatic duct is 5.4 mm. The 
average circumference in this same region 
as measured anatomically is 11.6 mm. 
diameter of 3.7 mm.). The radiographic 
measurement is 1.5 times the size of the 
anatomical one (5.4 to 3.7). Two factors 
may play a role in this apparent dis- 
crepancy. Distention of the ducts re- 
sults from the pressure of 20 mm. of water. 
[his pressure chosen because tlre 
normal pressure resistance of the sphincter 
if Oddi is 9 to 23 em. of saline (bile) (13). 
In this study 20 mm. of pressure resulted 
in flow of the material into the duodenum 
in most of the 7m situ specimens. When 
the specimen was opened for anatomical 
measurement, this pressure was relieved 
and contraction undoubtedly occurred. 
In addition, the shrinkage of tissue due 
to release of the normal physiological 
tension by incision is well known. This 
actor also must be considered in account 
ig for the difference between the anatomi 
cal and radiographic measurements. One 
must remember, too, that in clinical radi 
graphy an additional 10 per cent mag 
uification is present. Diameters calculated 
tom anatomical methods are approxi 


was 


Com- Com- Com- Com- 
‘ mon mon ‘ mon mon 
com- Bile Bile | ©°™ Bile —_ Bile 
eatin Duct, Duct, Senati Duct, Duct, 
a Supra- Retro- ~< sos Supra- Retro- 
Duct Duct 
tena duo- duo- nian duo duo- 
denal denal denal denal 
(mm.) (mm mm mm 
15 15 5 30 30 10 
30 30 0 35 $3 15 
10 10 10 25 25 17 
10 10 10 24 20 15 
13 10 10 30 20 15 
5 6 6 12 15 14 
} } } 10 11 10 
6 6 t 16 15 8 
| 6 3 10 11 9 
7 7 6 15 15 13 
8 9 8 16 21 17 
TABLE III: ANATOMICAL SIZE oF ‘‘So-CALLED’’ 


Anatomical 


NORMAL Ducts 


Number of Specimens 





Common 











‘ ommor 
Circumfer- —— Bile Duct Bile Duct 
ence (mm epatic Supraduo- Retroduo- 
Duct Dacia tonal 
aenal aenal 

4 l U ‘ 
5 2 ) 2 
6H 3 y 
7 » 5 2 
8 3 I 7 
9 l 4 6 
10 18 14+ 23 
11 6 10 6 
12 8 11 S 
13 9 7 S 
14 0 - : 
15 10 y 7 

16 4 5 
17 l + 
18 2 2 3 
19 0 U ; 
20 3 0 ) 
Tota. 77 7 wi 

11.6 2.0 l 


AVERAGE 


mately two-thirds of those obtained from 
roentgen procedures. 

Several authors have commented on the 
tapering distal end of the common bile 


duct. 


In our study this anatomical feature 


was confirmed by both roentgenographic 
and anatomical studies and has been found 
to correspond to the point at which the 
duct passes through the muscle coat of 
the duodenum (Fig. 1) 

lable [IV shows the relationship between 


size of duct and age 


Below the age ol 





TABLE IV: 
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RELATION OF AGE TO SIZE OF Duct 








Roentgenographic 
Average Diameter 


— SS, 
a ee 
Anatomical Average 
Circumference 








Num- —____— — —|— — _ — 
Age ber of Length Com- Common Common Com- Common Common 
Cases mon Bile Duct Bile Duct | mon Bile Duct Bile Duct 
Hepatic Supra- Retro- | Hepatic Supra- Retro. 
Duct duodenal duodenal Duct duodenal — duodenal 
5-14 4 8.1 | 5 5 4.7 7.8 8.0 Sa 
31-39 3 9.8 | 4.7 4.7 4.3 8.0 8.7 8.7 
40-49 9 11.0 5.0 4.8 4.8 10.6 11.0 10.3 
50-59 14 11.4 5.8 6.0 5.8 Ek.¢ 12.4 11.5 
60-69 15 11.4 4.9 5.8 5.0 11.6 12.7 11.7 
10-79 10 os.% 5.7 6.2 5.8 12.3 11.6 14.3 
twenty the ducts are significantly shorter REFERENCES 
than in older persons, but the diameters 1. Benrenp, M., AND BEHREND, A.: Common 


do not differ significantly. The number of 
observations, however, is so small that 
no reliable conclusion can be drawn. The 
measurements also indicate the existence 
of minor differences in diameter between 
the ducts of persons below forty and those 
above that age. The differences are small 
and, in a group of this size, not statistically 
significant. 


SUMMARY 


The upper limit of the diameter of the 
extrahepatic bile ducts has been deter- 
mined by anatomical and roentgen technics 
in a postmortem series. With the usual 
cholangiographic technic, with inherent 
magnification, the upper limit of the di- 
ameter of shadows cast on the roent- 
genogram in 97.5 per cent of normal people 
is 10 mm. The anatomical measurement 
is approximately two-thirds of that ob- 
tained roentgenographically. ‘The  pos- 
sible physiological and technical factors 
involved in this apparent discrepancy are 
discussed. 
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POSTMORTEM STUDY 


SUMMARIO IN INTERLINGUA 


Cholangiogramma: 


Esseva facite un studio pro determinar le 
variation normal in le dimensiones del vias 
hiliari extrahepatic e pro identificar le 
jactores que affice le resultatos obtenite. 

Le diametro e le circumferentia del 
ductos hepatic esseva mesurate in 88 
cadaveres tanto per radiographia como 
etiam anatomicamente. Le ductos esseva 
apparentemente normal in 77 del casos. 
Le causa le plus ccmmun de obstruction e 
dilatation in le altere 11 casos esseva le 
presentia de un diverticulo de! duodeno. 
"Sub le conditiones del usual technica 
cholangiographic (con un magnification 
inherente de 10 pro cento), le limite su- 


Studio post Morte 


perior del diametro del umbra in le roent- 
genogramma ab 97,3 pro cento de sub- 
jectos normal es 10mm. Omne dimension 
in ultra de 10 mm indica le desirabilitate 
de un studio additional del patiente. Le 
mesuramento radiographic esseva 1,5 vices 
le mesuramento anatomic. 

Le ductos de subjectos de minus que 
vinti annos de etate esseva plus curte que 
illos de subjectos de etate plus avantiate, 
sed le diametros non differeva significative- 
mente. Tamen, le numero del observa- 
tiones con respecto a iste question esseva si 
basse que nulle conclusion digne de con- 
fidentia poteva esser derivate. 





The Ruptured Pulmonary Hydatid Cyst’ 


RICHARD F. C. KEGEL, M.D.,? and ALI FATEMI, M.D. 


NTACT HYDATID cysts of the lung, single 
I or multiple, cannot be distinguished 
from neoplasms on roentgen examination 
(1). After rupture of a cyst and dis- 
charge of its fluid content, both the 
clinical and the roentgen picture change 
abruptly. The torn hydatid becomes in- 
fected; the parasite dies; the cough, fever, 
and expectoration indicate a pulmonary 
infection. The collapsed endocyst wall, 
which is retained, presents a characteristic 
appearance, simplifying the x-ray diagno- 
sis. About one-half of our patients are 
seen after rupture of a cyst. 

Echinococcosis is caused by a parasite 
whose life cycle requires two hosts: a 
canine and a grazing animal, usually the 
dog and the sheep. The adult parasite, 
a minute tapeworm, lives in the dog’s 
small intestine. Infested dogs defecate 
millions of ova, contaminating pastures 
and watering places. Grazing animals 
and also man ingest the ova, becoming 
the reservoir host of the larva. The eggs 
hatch in the duodenum and the larvae 
penetrate the intestinal wall, entering the 
circulation. Most of them are caught in 
the liver, some in the lungs. ‘Those that 
pass these two sieves may reach the spleen, 
kidney, brain, or skeleton. A few escape 
destruction by the body tissues and de 
velop into cysts, sometimes of great size. 
In the lung and liver a shell of compressed 
and fibrotic host tissue, the ecto- or peri 
cyst, surrounds the hydatid (Fig. 1, A). 


The hydatid cyst is filled with clear 
fluid. An outer, tough, noncellular, lam 
inated layer is lined by an inner mem 


brane of germinal epithelium. ‘These two 
layers, both parasitic in origin, form the 
wall of the endocyst. From the germinal 
B) and daughter 
When an infected animal 
the 
the cycle of the parasite 


zone seolices (Fig. 1, 
cysts proliferate 
diseased viscera 


is slaughtered and 


are fed to dogs 


' Krom the 
* Preseut 


semazee Hospital, Shiraz Medical Center 


address: P.O. Box 1088, Aberdeen, Wash 


is completed. When man is infected, the 
parasite is detoured down a blind alley 
with no possibility of transmission to 
dogs. The scolices eaten by the dog at. 
tach themselves to the intestinal mucosa, 
coating it like fur as they develop into 
adult tapeworms, gravid with ova. 

In the Near East a considerable endemic 
focus of hydatid disease exists. Pipkin 
(2) found that of 237 stray dogs collected 
in the streets of Beirut in the summer of 
1948 one-third carried TJTuaenia echino- 
coccus. Neighboring Arab countries have 
similar infestations. In Fars, an arid 
province in South Iran, where sheep and 
goats are raised by both villagers and no- 
mads, the disease is common. Of 5,530 
sheep and goats examined in 157 at the 
Shiraz municipal abattoir, 13.7 per cent 
were infected (9.7 per cent liver, 4 per 
cent lung). Of 45 stray dogs autopsied 
in the experimental surgery laboratory at 
the Nemazee Hospital in the same year, 
13 had the tapeworms in the terminal 
ileum (3). The sheep-raising areas of 
Australia, New Zealand (4), and South 
America have not yet eradicated the dis- 
North America two endemic 
foci exist, one in Alaska and northwest 
Canada among caribou, moose, elk, and 
reindeer (5). The other area is in the lower 
Mississippi Valley where up to + per cent 
of swine are infected (6). Katz (7) m 
1958 and Schiller (13) in 1960 reviewed 
the literature on echinococeal disease i 
the United States and in North America, 
respectively. 

In the past several years we have seen 
patients, 7 male and 2 female, with 
ruptured hydatid cysts. Seven of the 9 
had solitary cysts, | had 2, and the ninth 
has had a total of 9 cysts removed, 5 from 
the left and 4 from the right lung. Two 
of these were ruptured. The average age 
of the patients is thirty-two years, with 


ease. In 
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THE RuPpTURED PULMONARY HyDATID Cyst 





Hydatid sand”’ is in the foreground. 





C. Photomicrograph of hooklet in sputum. Xc. 750 
Grape skins,’ expectorated fragments of hydatid 


2 boys of six and twelve; the other pa- 
tients range from twenty-two to fifty-five 
rears old. Infection is thought to occur 
arly in life. Haddad (7) found that 
wdatids of the brain, a sensitive location 
vhere cysts early give rise to pressure 
symptoms, are usually manifested in child 
nood. We do not know how long hydatid 
cysts May exist in the lung before rupture. 

{n all our patients the cyst ruptured into 
none into the pleural 
Rupture into the pleural cavity 
may be followed by hydropneumothorax, 
dvopneumothorax, or secondary multiple 
In our patients rupture 


bronchus: in 
cavity. 


chinocoecosis. 


i the evsts appeared to be spontaneous, 


\. Lobectomy specimen showing removed hydatid membranes 


The ecto- or pericyst remains in the 


Photomicrograph of fresh preparation of ‘hydatid sand,”’ showing the scolices. Xc. 200 


membrane 


with no history of trauma. Three patients 
remembered an incident that marked the 
occurrence. A housewife, stooping over at 
her work, was startled by water gushing 
from her throat. For two hours she 
coughed up blood-tinged fluid. In another 
patient cough and = urticaria suddenly 
developed. The third patient suffered a 
respiratory anaphylactic reaction, a severe 
asthmatic attack All complained of 
cough, expectoration, and fever. Some 
hvdatid membrane, 
‘‘orape-skins, ” (Fig. 1, 
1»). On microscopic examination of the 
hooklets the may 


times fragments of 
are expectorated 
scolices 


sputum, from 


be found (Fig. 1, C) 
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4 


Fig. 2. Ruptured hydatid cyst. 


taining collapsed hydatid membranes, Fig. 4 


Fig o 


ROENTGEN APPEARANCE 
The simple cyst appears on x-ray ex 


amination as a dense, round, well de 
marcated, homogeneous shadow. Im 


pending rupture 


leakage of air 


may be heralded’ by 
between the endo- and 
Latham (9%) points out three 
characteristic roentgen findings when the 
bronchial tree communicates with the 
The “sign of de 
radiotranslucent 


pericyst 


adventitia of the cyst. 


tachment,’’ an inverted 


The floating hydatid membrane simulates a water lily. 


January 1964 





Fig. 3. Cavity con- 


Tomogram delineating folds of collapsed hydatid membranes 
Patient supine; ruptured endocyst delineated by contrast medium 


crescent, is caused by air between endo- 
and pericyst membranes. The “‘double 
are sign’ is found after some cyst fluid 
is expectorated and when an air-fluid 
level appears within the cyst, which itsell 
is capped by air (the detachment sign). 
After rupture of the cyst the hydatid 
fluid pours into the draining bronchi, 
provoking paroxysms of coughing, during 
which more air is aspirated. ‘The film 
may now show a cavity with the endocyst 
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membranes floating on the fluid, the 
“water-lily sign’’ or “sign of the camelote”’ 


(Fig. 2). More often the spasms of cough- 
ing will have drained off the fluid at the 


time a roentgenogram is obtained, in 
which event an irregular, nonhomogeneous, 





‘ 
= 


Patient tilted; hydatid membranes demon- 
strated; no fluid. 


Fig. 6. 


mobile intracavitary body may be seen 

Fig. 3). 

Tomography will delineate the col- 
lapsed membranes (Fig. 4). A radiopaque 
medium will produce a relief pattern of 
ton and folded cyst wall (Fig. 5). At 
times the conventional film does not in- 
dicate whether the contents of the cavity 
are fluid or solid. This problem may be 
volved by tilting the patient (Fig. 6). 
As in chronic lung abscess, the amount of 
uid within the cavity varies. At times 
the incarcerated, infected endocyst may 
appear at first glance to be a solid body, 
suggesting an intracavitary fungus ball 
or mycetoma. A fungus ball, however, 
changes little on serial x-ray examinations. 
Hydatid membranes will vary in shape 
and will almost always show radiotrans 
lueent areas indicating folded membranes 


THE RUPTURED PULMONARY HYDATID Cyst 


ee, 





Radiolucencies within intracavitary mass of 
ruptured hydatid membranes. 


Fig. 7. 


rather than a solid (Fig. 7). Two other 
kinds of intracavitary masses, the slough 
in an abscess and a blood clot within a 
cavity, are not easily confused with 
ruptured membranes. 

New serological examinations, Boyden’s 


tannic acid hemagglutination test, and 
the bentonite flocculation test, are dis- 


placing the unreliable Casoni skin test 
as diagnostic aids (10, 11). 

Treatment is surgical: removal of the 
cyst membranes, followed when possible 
by internal suture of the pericyst (7, 12). 
Partial lobectomy is sometimes done. 
One patient refused an operation and made 
a spontaneous recovery. 


SUMMARY 


At the Nemazee Hospital tn Shiraz, Iran, 
about one-half the patients with hydatid 
cysts of the lungs are seen after rupture 
of a cyst. Hemoptysis is the most fre- 
quent symptom, after cough and expec- 
toration. The initial clinical impression 
is lung abscess. The roentgenogram of the 
chest, demonstrating an intracavitary mass 
of collapsed membranes, indicates the 
diagnosis. 

P.O. Box 1038 
Aberdeen, Wash 
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SUMMARIO IN INTERLINGUA 


Rupturate Cyste Hydatic Pulmonar 


Novem casos de cyste hydatic del pul- 
mon esseva vidite in le curso del passate 
annos al Hospital Nemazee de Shiraz in 
Iran. In omnes, le cyste rupturava spon- 
taneemente a in un broncho, in nulle a in le 
cavitate pleural. 

Cystes hydatic del pulmon—solitari o 
multiple—non pote esser distinguite radio- 
logicamente ab neoplasma usque illos es 
rupturate. I] ha tres characteristic con- 
statationes roentgenologic quando le arbore 
bronchial es in communication con le 
adventitia del cyste: Le “‘signo de dis- 
tachamento,”’ un invertite crescente radio- 
lucente, causate per aere inter membranas 


‘ 


endo- e pericystic; le “‘signo del duple 
arco’’ post expectoration de liquido, 
quando un nivello aero-liquide appare 
intra le cyste, tecturate de su parte per 
aere; e le ‘‘signo del lilio de aqua,” repre- 
sentante membranas endocystic que flotta 
al superficie del liquido post que le cyste 
es rupturate e durante que le liquido curre 
a in le bronchos drainante. 

Es necessari differentiar inter le in- 
carcerate e inficite endocyste, un_ balla 
fungal o un mycetoma intracavitari, le 
desquamation de un abscesso, e un coagulo 
de sanguine intra un cavitate. 

Le tractamento es chirurgic. 
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The “B” Lines of Kerley and Left 
Atrial Size in Mitral Valve Disease 


Their Correlation with the Mean Left Atrial Pressure as Measured by Left Atrial Puncture’ 


R. E. MELHEM, M.D.,? J. D. DUNBAR, M.D., and R. W. BOOTH, M.D. 


HE “B’’ LINES of Kerley (Fig. 1) are 
T sort horizontal opaque lines seen on a 
chest radiograph in the lung bases just 
above the costophrenic angle. They are 
rarely longer than 1 inch and usually about 
| mm. in width. They occur, as a rule, 
in groups, the distance between one line 





Fig. 1 


Typical costophrenic 


and another being not more than a few 
millimeters. They are found in many 
conditions associated with obstruction to 
the lymphatic and venous drainage of the 
lungs. Gough (10) has shown by paper- 
mounted sections that these lines represent 
edema of the connective tissue of the inter- 
lobular septa and marked distention of the 
lymphatics passing through them. The 
ines may be transient, seemingly appear- 
ing when the hydrostatic pressure in the 
‘apillaries and veins increases above the 


level of the osmotic pressure of the blood. 
This supposition, however, is still only 
theoretical and has not been proved in 
animals or in man. 

These lines were first described by 


Kerley (14), who observed them in pa- 
tients with anthracosilicosis. 


They have 





““B” lines of Kerley in two different cases of mitral valve disease. 


been shown to occur also in such condi- 
tions as mitral heart disease, severe aortic 
stenosis, coarctation of the aorta, sar- 
coidosis, lymphatic spread of metastatic 
carcinoma to the lungs, and in the vicinity 
of lung cancer. They have not been re- 
ported in patients with pulmonary ar- 
terial hypertension, which fact is of some 
interest in the differential diagnosis of 
many chest diseases. 

Inasmuch as the “‘B” lines are most 
commonly seen in patients with mitral 


From the Departments of Radiology (R. E. M.; J. D. D.) and Cardiology (R. W. B.), Ohio State University 


Medical Center, Columbus, Ohio 
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Fig. 2. 


valve disease, we have undertaken to cor- 
relate the mean left atrial pressure with 
their appearance and also with left atrial 
size. 


METHODS AND MATERIALS 


One hundred and ten patients with 
rheumatic heart disease were studied by 
left atrial puncture. In 89 of these, satis- 
factory pressure curves were obtained. 
This group includes persons who were 
being considered for open or closed heart 
surgery and who had a variety of lesions 
of both the mitral and aortic valves. 
Prior to left atrial puncture, the patients 
were hospitalized for variable periods of 
time in an effort to reach a state of maxi- 
mum cardiac compensation. 

The data to be reported here are part of a 
larger study in which the cardiac output, 
left ventricular pressures, valve resistance, 
and cross-sectional areas were also calcu- 
lated. 

Left heart catheterization was carried 
out by the Fisher (7) modification of the 
Bjork (1) technic. With the patient 
prone, the left atrium was _ visualized 
fluoroscopically, an 8-inch, thin-walled, 


17- or 18-gauge stylated needle was in- 
serted into it percutaneously, and poly- 
ethylene tubing was passed into the atrium 
and attached to a Statham gauge. 


The 


Lateral views demonstrating (A) 1+ left atrial enlargement, (B) 2+ left atrial enlargement, (C) 3+ 
left atrial enlargement. 


pressure measurements were made on an 
Electronics for Medicine photographic te. 
corder. The normal left atrial pressure for 
this method varies from 4 to 8 mm. Hg. 

Because of the frequently transient char- 
acter of the “B” lines and the possibility 
of variation in left atrial size (9), these 
structures were studied on films taken 
within twenty-four hours after cardiac 
catheterization, as such films were almost 
routinely obtained to assess any pneumo- 
thorax following atrial puncture. The left 
atrial size was determined from postero-an- 
terior, lateral, and oblique films taken 
after cardiac fluoroscopy by evaluation oi 
the deviation of the esophagus, elevation 
of the left main stem bronchus, and the 
total soft-tissue mass of the left atrium 
“B”’ lines were either definitely ‘present’ 
or ‘‘absent,”’ no intermediate group being 
considered. The radiographs were of satis 
factory technical quality in all cases. The 
findings were assessed independently by 
two observers. 


RADIOLOGIC FINDINGS 


The final diagnoses of the 89 cases it 
cluded: predominantly mitral valve dis 
ease, 70 cases; predominantly aortic valve 
disease, 13 cases; no significant valvular 
disease, 6 cases. Of the 70 patients with 
mitral valve disease, 30 showed “B 
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ol. 
‘ . TABLEI: Lert ATRIAL PRESSURES IN MILLIMETERS 
lines and 40 did not. The average mean ag 
eft atrial pressure of the group showing : —— 
“p” fines was 27 mm. Hg, and of the group _ ee ae 
‘ “Pp” ¢ : f 16 Mitral cases with ‘‘B” lines 27 14-40 
without B lines 19 mm Hg. Of 16 Mitral cases without ‘‘B’’ lines 19 5-37 
patients with a mean left atrial pressure Mitral cases with 3+ left atrial en- 
9 (75 n largement 23 8-36 
of 30 — wad above, 12 G , tnd — t) Mitral cases with 2+ left atrial en- 
showed “‘B”’ lines, while of 15 patients with largement _ : 23 5-40) 
° of 15 mm. Mitral cases with 1+ left atrial en- " 
mean left atrial pressure 15 nm or seen - Pe 
below, 3 (20 per cent) showed *‘B”’ lines. Aortic valve cases 13 0-30 
It is worth mentioning that these 3 pa- Cases without significant disease 10 7-13 
+ + + + + 
sh + + + — + + : + £ 3 + + Pe + 
5 10 15 20 25 30 35 40 


LEFT ATRIAL PRESSURE IN mm of 
e= CASES WITHOUT "B" LINES 


+=sCASES WITH "B" LINES 


Fig. 3. 


tients had pressures of 14 or 15 mm. Hg, 
none being below 14mm. _ In the pressure 
range between 15 and 30 mm. Hg, there 
were 39 patients, 15 with and 24 without 
“B” lines (see Table I and Fig. 3). 

Twenty-two patients (31 per cent) 
showed 1+ enlargement of the left atrium, 
30 patients (43 per cent) 2+ enlargement, 
and 18 (26 per cent) 3+ enlargement (see 
Fig. 2). The average mean left atrial 
pressure of the 1+ group was 20 mm. Hg, 
of the 2+ group 23 mm., and of the 3+ 
group 23 mm. The ranges in each group 
are noted in Table I. 

The 13 patients with aortic valve disease 
included 8 with stenosis, 4 with insuffi- 
ciency, and 1 with combined stenosis and 
insufficiency. One patient who had aortic 
insufficiency, a left atrium of normal size, 
and a mean left atrial pressure of 16 mm. 
Hg showed ‘‘B” lines. Two patients had 
2+ left atrial enlargement, 2 patients had 
1+ enlargement and in 9 patients the 
left atrium was not enlarged. This is in 
accord with other reports (3), which men- 
tion slight left atrial enlargement in such 
conditions as hypertension, coronary ar- 
teal disease, and aortic-valve lesions. 
There was again no correlation of left 
atrial size and pressure (see Table I). 


Hg 


Scattergram depicting left atrial pressure in 70 cases of mitral stenosis. 


Of the 6 patients with no significant 
valvular disease, 5 showed no radiological 
abnormality and 1 had 2+ left atrial 
enlargement and a mean left atrial pres- 
sure of 13 mm. We believe follow-up and 
repeat examinations of this patient would 
be of interest, but do not yet have further 
data. 


DISCUSSION 


The normal osmotic pressure of blood is 
25 to 30 mm. Hg. One would therefore 
expect that, with a mean left atrial pres- 
sure of less than 25 mm., ‘“‘B”’ lines would 
never be observed but that they would be 
present in all patients with a mean left 
atrial pressure of more than 30 mm. In 
our series this has not been the case. 
This is not surprising in view of the multi- 
ple factors, such as venous or lymphatic 
obstruction, changes in the plasma pro- 
teins, and changes in the capillary wall, 
which affect the hydrostatic and osmotic 
pressure gradient across the capillary wall. 

Pulmonary hyperemia and left atrial 
enlargement due to congenital left-to-right 
shunts may be difficult to differentiate 
radiologically from similar manifestations 
due to acquired mitral valve disease. 
Bruwer et al. studied 65 cases with left-to- 
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right shunts and 20 cases of cor pulmonale. 
He found no “‘B”’ lines in any of the 85 
cases. The presence of “B”’ lines, there- 
fore, may be of considerable differential 
value. We have also observed “B”’ lines 
in 2 cases of Lutembacher’s syndrome but 
have not seen them associated with pure 
atrial septal defects. 

The possible reasons for the lack of 
correlation between left atrial size and 
pressure are of interest. Subjective error 
and angular distortion in estimation of 
the size of the atrium, the development of 
obstruction to flow in the arterioles, and 
varying degrees of replacement of atrial 
muscle by fibrosis all play a role in the 
varying atrial enlargement. The arterio- 
lar obstruction which develops may lower a 
formerly high pressure. The fibrous re- 
placement of atrial muscle is due to the 
ischemia produced by the initial rheumatic 
process. 


SUMMARY AND CONCLUSION 


1. The radiographic as well as the left 
atrial catheterization data for 89 patients, 
including 70 with mitral valve disease, 
have been studied to determine if any 
correlation exists between the mean left 
atrial pressure and the left atrial size, or 
between the mean left atrial pressure and 
the appearance of the ‘‘B”’ lines of Kerley. 

2. No absolute correlation was found 
between the mean left atrial pressure and 
the size of the left atrium as judged from 
the radiographs alone. 

3. There is no constant relationship 
between the appearance of the “B”’ lines 
and the mean left atrial pressure. There 
were no “‘B”’ lines in cases with a mean 
left atrial pressure below 14 mm. Hg; in 
the majority of cases with a mean left 
atrial pressure above 30 mm. Hg ‘“B” 
lines were present. 

4. As a group, patients with mitral 
valve disease who show ‘“‘B”’ lines have a 
higher average mean left atrial pressure 


January 196) 


than those who do not exhibit ‘‘B”’ ines, 
5. The possible causes for the lack oj 
correlation are discussed. 


J. D. Dunbar, M. D. 
Ohio State University Medical Center 
Columbus 10, Ohio. 
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Le datos de radiographia si ben como le 
datos de catheterismo sinistro-atrial pro 
39 patientes—incluse 70 con morbo de 
yalvula mitral—esseva studiate pro de- 
terminar si il existe un correlation inter le 
valor medie del pression sinistro-atrial e le 
dimension del atrio sinistre o inter le valor 
medie del pression sinistro-atrial e le de- 
claration del lineas ‘‘B”’ de Kerley. 

Nulle correlation absolute esseva trovate 
inter le valor medie del pression sinistro- 
atrial e le dimension del atrio sinistre, a 
judicar per le radiographias sol. 

Il existe nulle constante relation inter le 
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SUMMARIO IN INTERLINGUA 


Le Lineas ‘“B’’ de Kerley e le Dimension del Atrio Sinistre in Morbo del Valvula Mitral: 
Le Correlation del Duo con le Valor Medie del Pression Sinistro-Atrial, Mesurate per 
Puncturation Sinistro-Atrial 


apparition del lineas ‘‘B”’ e le valor medie 
del pression sinistro-atrial. Le lineas ‘“‘B”’ 
esseva absente in casos con valores medie 
del pression sinistro-atrial de minus que 14 
mm de Hg. In le majoritate del casos con 
valores medie del pression sinistro-atrial 
de plus que 30 mm de Hg, lineas “‘B’”’ esseva 
presente. Reguardate como un gruppo, 
patientes con morbo de valvula mitral qui 
exhibi lineas ““B”’ ha un plus alte valor 
medie del pression sinistro-atrial que le 
patientes qui non exhibi lineas ‘‘B.”’ 

Es discutite le causas possibile de iste 
manco de correlation. 


SIA} 








LTHOUGH IRRADIATION for the treat- 
A ment of acromegaly was introduced 
more than fifty years ago (1, 4), there is still 
lack of complete agreement on the selec- 
tion of responsive cases and on optimal 
technic. Irradiation was first used for 
pituitary adenomas because of the high 
mortality and morbidity associated with 
surgical procedures on the hypophysis. 
Subsequently, its value was proved and 
it remains the procedure of choice except 
in patients with large tumors of long stand- 
ing or with visual field defects sufficiently 
critical to require immediate decompression 
(2). In the latter group radiation is 
generally administered only after partial 
hypophysectomy for decompression. At 
present, external gamma or roentgen rays 
are commonly used, but surface applica- 
tions or implants of radium (5), radioyt- 
trium (8), colloidal chromic phosphate 
(10), and even the collimated proton beam 
from the synchrotron (7) have been em- 
ployed. 

Over the years, two technics of radiation 
therapy for pituitary adenoma have 
evolved. The first was the “interval”’ 
technic, in which a pituitary dose varying 
from a few hundred to one or two thousand 
roentgens was given, and, after a period 
of observation of several weeks or months, 
the course of therapy was repeated if 
necessary. This approach was based on 
(a) the observation that certain patients do 
not require a larger dose, and (b) the con- 
cept that overfunction probably occurs 
cyclically and is logically treated by cyclic 
therapy. The alternate or “‘single-course”’ 
technic recognizes the uncertainty in dose 
necessary to control acromegaly in a 
particular patient and assumes that the 
disease will be more readily controlled by 
administration of an initial dose as high 
as is consistent with safety to the peri- 


Radiology; M.B.G., Endocrine Clinic; R. F., Metabolic I 
tion in June 1960. 
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TABLE I: NINE PATIENTS RECEIVING Roentopy 
THERAPY BUT NOT INCLUDED IN ANALYSIS: ReEagoys 
FOR EXCLUSION 








——— 
. Surgery and roentgen therapy previously 
2. Multiple small treatments of unknown dose 
transient improvement after 4th and again 
after 5th series of treatments 
8. Treatment interrupted for encephalograms, follow. 
ing which patient went into shock and died 
13. Probably no active disease when treated 
20. Failed to return after 335 r to pituitary 
26. Roentgen therapy elsewhere fourteen years earlier 
no details regarding previous therapy 
29. Combined surgical and roentgen therapy; prob. 
ably no active disease when roentgen therapy 
was given 
30. Sudden episode, possibly pituitary hemorrhage 
before roentgen therapy; could not be evaluated 
37. Patient refused to return for follow-up observa- 
tions 





pituitary structures (6). In addition to 
the loss of time entailed by the multiple- 
dose technic, the total dose with several 
courses of therapy frequently exceeds 
that of the larger single course and may, 
in the end, result in greater damage to 
surrounding normal structures. The avail- 
able published data, summarized by 
Buschke (2), suggest that the single 
intense course produces the more satis- 
factory results. 

This paper presents the experiences 
gained between January 1942 and March 
1959 at the University of California 
Hospitals, San Francisco, with radiation 
therapy for acromegaly in 37 patients 
During this time the diagnosis of acro- 
megaly was made in a total of 65 patients. 
Seven cases were discarded because of 
inadequate information. Of the remaining 
58, 9 were considered quiescent and 
required only supportive or symptomatic 
treatment; 2 patients had hypophysectomy 
for marked visual impairment and 1 was 
treated by estrogen therapy alone. Be 
cause of (a) uncertainty of progression 
prior to therapy, (6) mixed or incomplete 
treatment, or (c) lack of follow-up, evalu- 
ation was impossible in 9 patients; — the 


1 From the University of California, School of Medicine, San Francisco, Calif. (G. E. S., Department of 


Jnit, Department of Medicine). Accepted for publica- 
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TABLE II: Major FInpIncs BEFORE X-RAY THERAPY 
——— = = > = = 
a Endocrine Hyperactivity Increased Pressure 
Case Decreased Elevated Visual 
No. Sex and Age | Tissue Hyper- Carbo- Serum Adrenal Field Enlarged Head- 
| Growth metabo- hydrate Phos- Over- Defec Sella aches 
lism Tolerance yhorus activity a 
I ictivity 
4 M 39 + + + _ _ | 0 = = 0 
5 F 49 + = 0 eas - oa co 0 
9 F 32 53 0 0 = = 0 a: + 
10 M 29 0 0 0 = — + + + 
11 F 57 5 — 0 = _ = = = 
12 F 23 + + = = = + + a 
4 M 35 - ~ - - - 0 + 0 
15 F 36 + + 0 = = ae =o i 
16 F 35 + + 0 0 - 0 0 a 
19 F 24 > 0 0 +— 0 0 . _ 
1 M 25 - + 0 = + 0 + + 
99 F 53 + + — 0 0 0 + ae 
23 F 30 sa 0 + 5 0 0 + ig 
24 F 60 ab. a 0 0 ee 0 + i 
o7 M 42 5 - “a = + 0 0 = 
31 F 37 + 0 0 _ _ + + si 
34 F 51 + + + 0 0 0 + 0 
35 F 59 ca + = = 0 = + <i 0 
36 F 36 + 0 0 0 0 x + + 
38 F 40 — + + 1 = 0 + 5 
39 F 29 + 0 0 0 ~ + + 0 
40 M 25 oa 0 0 + 0 aa + = 
41 M 58 + — 0 0 = + + A. 
42 M 33 + 0 _ + — + + 0 
43 F 54 + _ 4+. a: a 0 _ a 
45 F 28 + + + — aa 0 + _ 
46 M 47 - 0 = aac “e + + = 
47 M. 46 ~ 0 0 _ 0 + + _ 
50 F 55 Es + 0 a 0 0 es es 
51 M 44 aa 0 0 + _ 0 ao + 
52 M 46 ts ee 0 0 0 0 0 is 
53 F 50 + + + + 0 + - 0 
54 F 56 A + s 0 0 0 ES ae 
55 M 50 ag 0 0 ms + is. _ 0 
56 F 38 + + + 0 + 0 + 0 
57 M 40 + 0 0 + + | oO + + 
58 F 30 + ca + + 0 } + + 0 





+ = Abnormal finding. 
No observation available. 


reasons for exclusion from further con- 
sideration are indicated in Table 1. Some 
of the initial observations in the 37 pa- 
tients of the present study are recorded 
in Table II. An analysis of symptoms and 
findings, and of the medical management of 
the entire group is planned for a subsequent 
report (3). 

In this series, both the ‘‘interval’’ and 
“single-course’’ technics were employed 
(Table III). Ten patients, 8 of whom 
were treated prior to 1949, received a cal- 
culated pituitary dose of 1,000 to 2,500 
t; in some, further roentgen therapy was 
administered because insufficient improve- 
ment followed the initial course. In the 
other 27 patients, the dose for the initial 


+ = Minimal or questionable abnormal finding. 


0 = Normal observation. — = 


treatment course was 2,550 to 6,000 r, 
usually given in a period of four to eight 
weeks. Subsequently, several of those 
given doses between 2,550 and 3,500 r 
received additional therapy. External 
roentgen rays (200, 400, or 1,000 kvp) 
were delivered to multiple stationary fields 
or by a rotational technic. For the few 
patients receiving a portion or all of the 
irradiation elsewhere, sufficient data were 
available to permit an estimation of the 
radiation dose to the pituitary. Therapy 


was usually begun with a daily pituitary 
dose of 50 r or less and gradually increased 
to an average of about 700 r per week. 
No rigid dosage system was used. Fre- 
quent observations were made, and the 
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TABLE III: RESULTS OF RADIATION THERAPY FOR ACROMEGALY 
= oo 
X-Ray Therapy State after X-Ray Therapy 
Pitui- os ; Pay x 
Case — one Time | Endocrine Pressure - Total 
No. | Dose (r) (days) | Hyperactivity Abnormalities Disease 
~ | = P r . ————— 
4 | 1929 2000 ? Transient improve. Transient improve 
1940 1600 10 | Inactivated a Inactivated 
5 1932 1500 70 Transient improve. Inactivated Transient improve 
1935 2500 23 Inactivated ve Inactivated 
9 1940 6000 110 Inactivated Inactivated Inactivated 
10* 1941 3950 53 ~ Inactivated Inactivated 
33° 2-1941 1400 8 Partial control No response Partial control 
9-1941 1400 8 | Inactivated Inactivated Inactivated 
12 1938 1000 8 No response Transient improve. Unchanged 
1941 3250 6( | No response Progressed Progressed 
14* 1943 2300 25 | Inactivated re Inactivated 
15 1945 2400 30 Progressed Progressed Progressed 
16* 1945 2400 27 =| Unchanged Unchanged Unchanged 
19* 6-1947 2600 32. | Partial control Partial control Partial control 
11-1947 1340 16 | Inactivated Inactivated Inactivated 
2° 1948 3100 33 Partial control Transient improve. Partial control 
3-1951 1500 35 Progressed Progressed Progressed 
3-1952 4400 43 Inactivated Inactivated Inactivated 
22* 1947 3325 37 No response No response Unchanged 
23 1—-1949 3500 44 Transient improve. Transient improve. Transient improve, 
8-1949 3100 45 Transient improve. Transient improve. Transient improve, 
24* 1955 3300 45 Inactivated Inactivated Inactivated 
2i* 10-1948 2200 42 | No response No response Unchanged 
9-1949 2000 46 Inactivated Inactivated Inactivated 
31* 1950 5000 40 Inactivated Inactivated Inactivated 
34* 1952 3050 28 Progressed Progressed Progressed 
35 1951 5050 33 Partial control Progressed Progressed 
36* 1952 2400 40 Inactivated Inactivated Inactivated 
38* 1952 4500 40 No response (?) No response Unchanged 
39* 1952 3130 35 Inactivated Inactivated Inactivated 
40* 1954 4550 45 Inactivated Inactivated Inactivated 
41* 1954 2200 29 Partial control Partial control Partial control 
42 1954 4400 75 Progressed Partial control Unchanged 
43* 1955 4500 43 Inactivated Inactivated Inactivated 
45 1955 4000 38 Inactivated Inactivated Inactivated 
46* 1954 3000 40 Inactivated Inactivated Inactivated 
47 1951 2550 30 Transient improve. Transient improve. Transient improve. 
1956 3000 35 Inactivated Inactivated Inactivated 
50* 1956 4550 37 Progressed No response Progressed 
51 1957 4000 43 Inactivated Inactivated Inactivated 
52 1957 3800 46 Inactivated Inactivated Inactivated 
53 1957 4000 41 Inactivated Inactivated Inactivated 
54 1957 4000 42 Inactivated Inactivated Inactivated 
55 1957 4000 53 Inactivated Inactivated Inactivated 
56 * 1958 4000 45 Inactivated Inactivated Inactivated 
57* 1—1959 4300 55 Inactivated Inactivated Inactivated 
58* 3-1959 4450 47 Inactivated Inactivated Inactivated 





* Hormonal therapy with either estrogen or androgen, in physiological dosages, begun not sooner than three 


months following irradiation therapy, when indicated. 


daily dose was determined by the patient’s 
manifested primarily 
visual field examination and presence or 
and nausea 


tolerance, 


absence 
vomiting. 
Therapy in acromegaly has a double 
(a) to shrink an expanding 
intracranial lesion which produces pressure 
on neighboring 
inhibit the endocrine hyperactivity of the 
Evalua- 


objective: 


of 


as 


headache 


structures 


neoplastic or hyperplastic cells. 


and 


by 


and 


(b) ‘to 


tion of pressure abnormalities due to size 
and/or expansion of the tumor was based 
upon repeated studies of the visual fields, 
roentgenologic examinations of the sella 
turcica, and the presence of persistent 
severe headache. Endocrine hyperactivity, 
primarily the excessive output of growth 
hormone or somatotropin, was evaluated 
by the characteristic skeletal changes, 
visceral hypertrophy, evidence of hyper 
metabolism, decreased carbohydrate tol 
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TaBLe IV: RELATION BETWEEN CALCULATED DOSE TO THE PITUITARY AND RESPONSE TO THERAPY IN PATIENTS 
WITH ACROMEGALY 
ss i - ay A 
Initial Dose 3,500 r or Less [imi | Dose More than 3,500 r 
Evidence First Treatment Subsequent Treatment | (None Retreated) 
of Number Number Number Number | Number Number 
treated controlled treated controlled treated controlled 
rl = as eo cnet "seins 
Endocrine hyper- | 19 oS ‘ | 17 _ 13 
activity ss (26%) A i" (77%) 
Increased pressure 17 oe 7 5 18 14 
(29%) (78%) 
neractivitV ¢ 9 5 7 | 18 14 
Hyperactivity and 1 ; i 
increased pressure (26%) (78%) 





erance, blood-serum phosphorus level ex- 
ceeding 4.4 mg. per 100 ml., and adrenal 
hyperactivity as measured by urinary 17- 
ketosteroid and 17-hydroxysteroid excre- 
tion. Concomitant signs of hypopitui- 
tarism, evidenced by gonadal, thyroidal, 
and adrenal hypofunction, were consid- 
ered complications rather than a primary 
aspect of the disorder. Evaluation of 
activity of the acromegalic process at any 
one time was often difficult, and decision 
was frequently made on the basis of compos- 
ite findings. The development of a practi- 
cal clinical assay for growth hormone in 
blood or urine would do much to quantitate 
such evaluations. 


RESULTS 


The results of irradiation were gauged 
according to the response evident at six 
weeks, three months, and twelve months 
following completion of each course of 
therapy. The follow-up period ranged 
from one to eighteen years. The disease 
was considered quiescent if headache, pro- 
gression of visual field impairment, sellar 
destruction, skeletal growth, soft-tissue 
swelling, and other evidence of endocrine 
hyperactivity ceased. In some patients 
these findings were only partially con- 
trolled; in others they were not controlled 
or recurred during observation (Table III). 
Table III shows that 28 of the 37 pa- 
tients improved following the initial course 
of roentgen therapy. In 9 of these, the 
improvement was either incomplete or 
transient, whereas in 19 the disease was 
permanently controlled. Nine patients re- 
celved more than one course of therapy, 
mth control resulting in an additional 7. 





Thus, the disease was controlled in a total 
of 26 (70 per cent) of the 37 treated 
patients. 

The relationship between dose size and 
response was evaluated. Each of the 19 
patients in whom the disease became 
quiescent following the initial treatment 
series had received a calculated pituitary 
dose of 2,300 r or more. Table IV shows 
that in 14 (78 per cent) of 18 patients 
treated initially with a dose in excess of 
3,900 r, activity was completely controlled, 
whereas this occurred in only 5 (26 per 
cent) of 19 receiving 3,500 r or less. 
Repeated treatment in the latter group 
raised the controlled number to 12 (63 
percent). These findings suggest that the 
higher single dose gives a more predictable 
response; however, the number of pa- 
tients in each group is small. 

Tables III and 1V show that with an 
initial dose of over 3,500 r, findings re- 
lated to hyperfunction were controlled in 
13 (77 per cent) of 17 patients and in- 
creased pressure was controlled in 14 
(78 per cent) of 18, whereas the correspond- 
ing results with the lower dose were 26 
and 29 per cent, respectively. Retreatment 
increased these figures to 63 and 59 per 
cent. Thus, correction of pressure on 
surrounding structures and of endocrine 
hyperactivity are (a) about equally likely 
to result, (6) equally dose-dependent, 
and (c) equally apt to respond to retreat- 
ment when the initial course of therapy is 
inadequate. Obviously, the disease con- 
trolled by a single large course of therapy 
was brought into a quiescent state in less 
overall time than in those cases where 
multiple smaller courses were given. 
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Among the patients with increased 
pressure were 15 with definite visual field 
defects. Following radiation therapy, the 
visual fields became normal in 10 of the 14 
for whom data are available. In 1 patient, 
there was improvement without complete 
disappearance of the defect; in another, 
Case 12, transient improvement was shown 
but a recurrence failed to respond to a 
second course of therapy. The visual field 
defect in Case 15 was unaffected by the 
radiation therapy. In only 1 patient, 
Case 35, was there progression of the 
defect, which in this instance was probably 
not due to the pituitary enlargement (see 
below). Thus, the results in this series 
confirm the contention that visual field 
defects in acromegaly do not constitute a 
contraindication to pituitary irradiation 
unless they are recent, acute, and rapidly 
progressive. Facilities for emergency de- 
compression, however, should always be 
available. 

Gonadal, thyroidal, and adrenal in- 
adequacies, when present, were treated by 
replacement therapy. In only 1 instance 
(Case 14) did pre-existing impaired gonadal 
function return to normal following pitui- 
tary irradiation. This was ina 35-year-old 
white male with a seven-year history of 
progressive acral enlargement, diabetes 
of two years duration, requiring insulin, 
and diminished libido and potentia. Fol- 
lowing radiation therapy, insulin was no 
longer required and subsequently urinary 
gonadotropin, libido, and spermatogenesis 
were found to be normal. 


COMPLICATIONS 

In 24 of the 37 irradiated patients there 
was no untoward effect. Transient epila- 
tion, nausea, vomiting, and increase in 
headaches were reported in several in- 
stances, but not to an extent to interfere 
with therapy. No convincing evidence of 
increasing intracranial pressure was asso- 
ciated with the radiation treatment. In 1 
patient, Case 40, temporary hypopitui- 
tarism appeared. No major complication 
developed in any patient treated by a single 
course of irradiation. 
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In Case 47 there occurred a complica- 
tion related to the irradiation. This pa- 
tient received an initial course of therapy at 
another hospital, reportedly 2,550 r t 
the pituitary in thirty days, through two 
lateral fields. Five years later, at the 
University of California Hospital, te. 
treatment by a rotational technic with 
3,000 r in thirty-five days was given for 
recurrence of activity. Subsequently. 
atrophy and breakdown of the skin in the 
deep portion of the external auditory 
canals occurred, requiring several months 
toheal. In Case 19, two courses of therapy 
were given in 1947, totaling about 4,000; 
to the pituitary, and in 1957 a sarcomatous 
change developed in that gland. Sarco. 
matous changes have, however, been te- 
ported in the nonirradiated pituitary (4), 
In Case 1, actually not included in the 
present series (Table I), a carcinoma de. 
veloped in a paranasal sinus twenty-eight 
years after the initial roentgen therapy. 
This patient was treated with small 
doses on five separate occasions between 
1924 and 1942, but the total radiation dose 
and its contribution to the carcinoma 
cannot be determined. 

It is of interest that the 3 patients with 
major complications received multiple 
courses of radiation therapy. 


SURGICAL HYPOPHYSECTOMY FOR 
RADIATION FAILURE 


In this series of patients, surgical hy- 
pophysectomy was, in general, reserved 
for those situations in which life or vision 
was in peril, and for certain radiation 
failures. In the group of 4 radiation 
failures, 3 hypophysectomies were pet 
formed for failing vision with the following 
results: 1 patient (Case 12) with a cystic 
chromophobe tumor died of postoperative 
hemorrhage; another (Case 15) died one 
month after surgery, of a cerebrovascular 
accident; the third (Case 35), failed to 
show improvement. In the last case, the 


visual failure, which occurred acutely it 
the course of radiation therapy, was sub- 
sequently shown to have been the result 
of adherence of sclerotic internal carotid 
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arteries to the optic nerves and not to the 
small eosinophilic adenoma. Neither ir- 
radiation nor hypophysectomy could have 
controlled the visual failure in this patient. 
Ina fourth patient (Case 23), operated on 
without relief for persistent severe head- 
aches, convulsive seizures subsequently 


developed. 
SUMMARY 


Roentgen therapy was administered to 
the pituitary in 37 patients with active 
acromegaly. In 26 (70 per cent) all 
evidence of activity was controlled within 
six months to one year following comple- 
tion of therapy. Consideration of endo- 
crine hyperactivity and of increased neigh- 
boring pressure as separate entities showed 
each of these to be improved in 70 per cent 
of those afflicted. 

A dose in excess of 3,500 r resulted in 
improvement in 78 per cent of cases, where- 
as lower doses brought the disease under 
control in only 26 per cent; the latter 
figure was raised to 63 per cent by re- 
treatment. The advantages of control 
with a single course of treatment are 
pointed out. Each of the 3 patients with 
significant complications received mul- 
tiple courses of therapy, whereas no 
significant complication developed in any 
patient receiving a single course, even “ee 
tumor doses up to 6,000 r. 
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Depth-Dose Data for Rectangular Fields’ 


N. ASPIN, M.A.,2 H. E. JOHNS, 


Pg eae OF TABLES of depth-dose data 
for x-ray beams of circular cross 
sections are available (1,2). Three widely 
used ‘methods may serve for conversion 
of these data for application to rectangular 
fields. In the first of these, developed by 
Jones (3), the ratio of the major to the 
minor axis, called the elongation factor, is 


Ph.D.,? and R. J. HORSLEY, Ph.D.‘ 


work, the radiotherapist often uses stand. 
ard tables for circular fields as if they ap. 
plied to rectangular fields. The error 
introduced by this procedure are illustrated 
in Table I, where the depth doses fo 
rectangular fields, calculated exactly by 
Clarkson’s method, are compared with the 
depth doses for circular fields. The per. 














TABLE I: COMPARISON OF CENTRAL AXIS DEPTH-DOSE DATA FOR RECTANGULAR AND CIRCULAR FIELps 
(2.0 mm. Cu h.v.1.; 50 em. FSD) 
(4) (5) ic 
(2) (3) Percentage Percentage (6) (7) 
(1) Circular Field Depth Depth Dose, Depth Dose Percentage Elongation 
Field Size Area Used (cm.) Clarkson’s (Brit. J. Radiol. Difference Factor 
Method Suppl. No. 5) 
10 X 10 100 10 35.5 35.7 0.6 1.0 
15 17.6 We 0.6 
8 X 10 80 10 33.6 33.9 0.9 1.25 
15 16.3 16.4 0.6 
6X8 48 10 29.7 30.0 1.0 1.33 
(interpolated ) 15 13.8 13.9 0.7 
10 X 15 150 10 38.4 38.9 1.3 1.5 
15 19.6 19.9 1.5 
10 X 20 200 10 40.0 41.3 3.2 2.0 
15 20.8 21.7 4.3 
4 X 20 80 10 29.8 33.9 13.7 5.0 
15 14.4 16.4 13.9 





determined and is then used to obtain 
an approximate correction factor which, 
when multiplied by the depth dose for the 
circular field, gives the corresponding depth 
dose for the rectangular field of the same 
area. This method is only approximate. 
In the second method (Clarkson, 4), the 
scattered and primary components are 
determined separately and then combined 
to give the depth dose for rectangular 
fields. The third method, developed by 
Meredith and Neary (5), is a mathemati- 
cal extension of that of Clarkson. 

In clinical work, it would be advan- 
tageous to have data for rectangular fields, 
since these are almost always used, and 
thus avoid the necessity of calculation by 
any of the above methods. Since each 
of these methods requires a fair amount of 
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centage difference between the correct and 
approximate value is given in column 6. 
It is seen that the error becomes particu- 
larly large (13 per cent) as the elongation 
factor increases beyond 1. 

Another difficulty in employing data for 
circular fields is that such data give the 
depth dose for a series of areas, 0, 35, 50, 
80, 100, 150, 200, and 400 sq. cm. which 
often do not correspond to the area of the 
rectangular field in use. One is therefore 
forced to interpolate (see Table I). For 
example, to obtain the percentage depth 
dose for a 10 X 12-cem. field, one would 
have to interpolate between an area of 100 
and 150 sq. cm. Since, over a small area 
range, the depth dose varies linearly with 
the square root of the area, this interpola- 
tion is difficult to make. On the other 
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TABLE II: CLARKSON’S METHOD 
(h.v.l. 1.5 mm. Cu, 5 cm. depth; F.S.D. 50 cm.) 
= = : 
9 3) (4) (5) (6) 
(1) (2) ; - k Depth Primary  Scat- 
Area Radius — Dose tered 
(sq. (cm.) one (per Seat- Radia- 
em.) Factor cent) tered tion 
0 0 1.00 32.5 32.5 0.0 
20 2.52 1.182 52.5 61.9 29.4 
35 3.85 1.227 57.5 70.6 38.1 
50 3.99 1.256 61.1 76.7 44.2 
80 5.05 1.300 65.9 85.6 53.1 
100 5.64 1.323 67.6 89.5 57.0 
150 «©=6.92.s«1.363 71.2 97.0 64.5 
200 7.99 1.390 73.5 102.2 69.7 
400 «11.3 1.447 77.8 112.5 80.0 





hand, if a dose table for rectangular fields 
is available, including various sizes such as 
4x 4,4 X 6,4 X 8, 4 X 10 cm.,, inter- 
polation to obtain the dose to other 
rectangular fields, such as 4 X 7 or 4 X 9 
cm., is easy and the result will be accurate 
because no error has resulted from elonga- 
tion effects (see Table IIIA and B). 


CLARKSON’S METHOD 


In Clarkson’s method the doses from 
primary and scattered radiation are com- 
puted separately. The method is illus- 
trated in Table II, which was prepared 
from data taken from Supplement No. 5 
of the British Journal of Radiology (1), 
for radiation of h.v.l. 1.5 mm. Cu, at 
5cm. depth, and F.S.D. 50 cm. The first 
column gives the area of the field, the 
second the radius of the corresponding 
circular field, the third the back-scatter 
factor, and the fourth the depth dose at 
dem. Column 4 may be considered the 
dose for 100 r on the skin surface. If this 
is multiplied by the back-scatter factor, 
the dose at the 5-cm. depth for “100 r in 
air” is obtained. The scattered radiation, 
the quantity in which we are interested, is 
found by subtracting the primary radiation 
(radiation for zero area) from the total 
radiation. For example, the scattered 
radiation for a radius of 3.99 cm. is 76.7 — 
32.5 = 44.2 r, as shown in column 6. 

The scatter dose given in column 6 is 
plotted in Figure 1. It increases from 0 
to 80 r as the surface radius increases from 
0 to 11.3 cm. The slope of the curve is 


imtially large, decreasing as the radius of 
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Fig. 1. Scattered radiation for 190 r in air as a 


function of radius (h.v.]. 1.5 mm. Cu, depth 5.0 ecm., 
F.S.D. 50 cm.). 


the field increases. This is the general 
shape of a scatter-radius curve found at 
any depth in the scattering medium. 
This function is often referred to as the 
scatter function. It is tabulated for some 
commonly used radiations in the Appen- 
dix of Johns’ Physics of Radiology (7). 

The curve of Figure 1 may be used to 
calculate the scattered radiation at any 
point, such as Q, for any shaped field for a 
depth of 5 cm. To illustrate this, the 
dose at point P will be determined. From 
P equally spaced radii have been drawn 
from the central axis to the edges of the 
field. Because of the symmetry around 
P it is only necessary to consider the scat- 
tered radiation from one quadrant. The 
rectangle may be considered as having 
been replaced by a series of angular seg- 
ments. The scatter from each of these 
segments is found from the curve of Figure 
1 by reading off the scattered radiation 
corresponding to each radius. The total 
scattered radiation to P is thus the average 
of the scattered radiation from all of the 
angular segments. The error introduced 
into the scattered radiation by replacing 
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the rectangle by a finite number of angular 
segments may be made very small by 
making the number of segments large. To 
calculate the central axis data presented in 
this paper the quadrant of each field was 
divided up into 30 equal angular segments. 
To complete the computation of the total 
dose to P the primary radiation at a depth 
of 5 cm. must be added to the scattered 
radiation. The dose at P can be expressed 
as a percentage depth dose by dividing the 
total dose to that point by the total dose 
at the centre of the field at the surface. 


MEREDITH AND NEARY’S METHOD 


Meredith and Neary extended Clarkson's 
method by expressing the scatter function 
curve S in terms of the radius, using a 
function of the form 


S = M [1 — WK, (y)] (1) 


where S is the scattered radiation, 7 is the 
radius of the field, and K, (Ar) is a modified 
Bessel function of the second kind. The ex- 
perimentally determined scatter-functions 
are fitted by equation (1) by adjusting the 








parameters .\fJ and \. To find the scat- 
tered dose to point P, the function S is 
integrated over angles from () to a’ and 
to 8’, and the sum of these integrals gives 
the total scattered dose to the point P 
from triangles a and 8. In their original 
paper Meredith and Neary tabulate the 
constants ./J and \ as well as the scatter 
integral for right-angled triangles such as 
aor3. Itis clear that the use of Meredith 
and Neary’s method reduces the labor in- 
volved. Its accuracy depends upon the 
precision with which a scatter function 
curve such as that given in Figure 1 may 
be represented by expression 1. When one 
is forced to calculate the scattered dose by 
hand, the second method offers a great 
advantage; however, if an electronic com- 
puter is available Clarkson’s method is 
just as simple and is certainly more ac- 
curate. 


USE OF CLARKSON’S METHOD 
WITH AN ELECTRONIC COMPUTER 


Clarkson’s method was used in calculat- 
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ing depth-dose data for rectangular fields 
with the IBM 650 computer at the Uni- 
versity cf Toronto. The scatter functions 
(see Appendix of Johns’ Physics of Radiol- 
ogy) obtained from the depth-dose data 
given in Supplement No. 5 of the British 
Journal of Radiology were placed on IBM 
cards and fed into the machine. A pro- 
gram was written to interpolate from the 
scatter function data for radii determined 
for a variety of rectangular fields and to 
average these scatter functions along the 
lines described above. Since computation 
time was very short, angular intervals of 
3 degrees were used, insuring the utmost 
accuracy in the results. The tables for 
rectangular fields thus obtained are there- 
fore as precise as the data for circular 
fields on which they are based. The 
results for h.v.l. 2.0 mm. Cu, F.S.D. 50 
em., and for cobalt-60, S.S.D. 80 cm. 
are given in Table III, A and B. The 
first entry in the tables gives the skin dose 
for 100 r in air. Complete tables will be 
found in a forthcoming British Journal of 
Radiology Supplement (6) and in the 
Physics of Radiology. 


COMPARISON BETWEEN THE MEREDITH 
AND NEARY AND CLARKSON METHODS 


Meredith and Neary’s original calcula- 
tions of the constants ./ and \ were based 
on a now outdated survey cf depth-dose 
data by Mayneord and Lamerton (3). 
Horsley and Aspin (9) calculated a new set 
of constants, ./ and \, based upon Johns’ 
(10) depth-dose data. These constants 
were obtained by normalizing the scatter- 
radius curves to the Bessel function at 
field areas of 100 and 400 sq. cm. Table 
IV shows the depth dose along the central 
axis calculated by the Clarkson method 
(column 2) and by the Meredith and 
Neary method using the new constants 
(column 3). Most of the Meredith and 
Neary values agree with the Clarkson data 
to within 1.0 per cent, although there are 
four values which differ by between 1.0 
and 2.0 per cent. The variations between 
the Clarkson and the Meredith and Neary 
depth dose data are always less than +3.0 





80 N. AsPIN, H. E. JoHNs, AND R. J. HORSLEY 


























January 199) 
TABLE IV: COMPARISON BETWEEN Merepiry AN 
NEARY AND CLARKSON METHops ” 
(6 X 15cm. field; h.v.l. = 2.0mm. Cu; F.S.D. 50 em 
Clarkson Meredith & Meredith and —. lies 
Neary (1) (2) Horsley- Bite 2a 
Depth  Clarkson’s Cc Aspin Constants 
(cm.) Method ened on Fitted 
fitted at for 20 and 
100 and 80 sq. em, 
400 sq. cm. 
0 100 100 10 
1 98.8 98.1 98.5 
10 2 91.8 91.3 91.6 
3 83.5 83.1 83.3 
4 74.5 74.4 73.7 
5 65.6 65.8 64.6 
6 57.5 57.6 57.3 
rj 50.3 49.7 50.2 
8 43.8 43.9 43.9 
9 38.1 38.3 38.0 
10 33.1 33.3 33.1 
11 28.7 28.5 28.6 
12 24.9 25.0 25.0 
13 21.6 21.4 21.5 
5 14 18.7 18.8 18.6 
15 16.2 16.1 16.4 
16 14.0 13.8 13.8 
17 12.1 12.2 11.9 
, ot FON. 18 10.5 10.3 10.4 
HV.L=l'SmmCu,6x8cm field,=SD.=50cm 19 91 9.1 9.0 
20 7.9 7.8 7.8 





Fig. 2. Isodose curves for h.v.l. 1.5 mm. Cu, 6 X 
8-cm. field, F.S.D.50cem. Left side: Clarkson’s method; 
right side, method of Meredith and Neary. 


per cent and in the majority of cases less 
than +1.0 per cent. In general, larger 
discrepancies were found with small fields. 

It was suggested by Tsien (11) that for 
small fields, a better fit of the scatter- 
radius curves to the Bessel function could 
be obtained if the scatter curves were 
normalized at 20 and 80 sq. cm. With 
this in mind, the authors recalculated the 
constants .V/ and \in this way. Column 4 
of Table IV shows the results. There are 
seven values in the fourth column which 
differ from the Clarkson values by between 
1.0 and 2.0 per cent. Similar comparisons 
have been made for 4 X 6, 6 XK 8, 6 X 15, 
and 10 X 10-cem. fields for radiation quali- 
ties of 0.5, 1.0, 1.5, 2.0, and 3.0 mm. Cu 
h.v.1. 

The data calculated with the constants 
normalized at 20 and S80 sq. cm. are no 
better than those calculated with normal- 
ization at 100 and 400 sq. cm. From this 
comparison it is obvious that there is no 
advantage in having two sets of the con- 





stants, one for large fields and the other 
for small fields. The authors suggest that 
the published constants (Horsley, 9) be 
employed to calculate depth dose for all 
field sizes by the method of Meredith and 
Neary. 

Although the overall agreement between 
columns 2 and 3 is good, it will be seen 
that the values of column 3 fluctuate above 
and below the corresponding values of 
column 2 in an unpredictable manner. 
For example, at depths of 2, 3, and 7 cm. 
the values in column 3 are less than those 
in column 2, while at 5, 6, and 8 cm. they 
are slightly greater. This is a result of the 
inaccuracies in fit between the scatter 
function and the Bessel function. This 
means that the depth-dose data of column 
3 do not vary with depth in as satisfactory 
a way as those of column 2. Certainly, 
for reference tables depth-dose data calcu- 
lated by Clarkson’s method and a com- 
puter are preferable to data delivered by 
the Meredith and Neary method. For 
routine clinical work both methods are 
satisfactory, as illustrated by the following 
comparisons. 
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CALCULATION OF ISODOSE CURVES 


To calculate the dose at any point such 
as Q (Fig. 1) with Meredith and Neary’s 
method, the area is divided into 8 triangles 
by joining Q to the four corners and drop- 
ping perpendiculars onto the four sides. 
The scatter from each triangle is deter- 
mined from the published tables. A simi- 
lar approach for a point such as Q; may 
also be used, so that the dose at any num- 
ber of points may be determined and iso- 
dose curves constructed. The results of 
such a calculation are shown on the right 
side of Figure 2 as obtained by Tsien with 
the computer at Temple University Medi- 
cal Center. 

The dose at a point such as Q may be 
obtained with Clarkson’s method by draw- 
ing radii at equally spaced angular inter- 
vals thrcughout the total angle of 360° 
and averaging the scatter function. A 
similar method applies to point Q;. In- 
structions for such a procedure were written 
for the University of Toronto IBM com- 
puter and the results are given on the left 
side of Figure 2. Since no scatter data are 
available for radii greater than 11.3 cm., 
the 5 per cent isodose curve cannot be 
fully constructed. The agreement be- 
tween the two sets of curves is excellent. 


SUMMARY 


The need for rectangular depth-dose data 
is emphasized, especially for elongated 
fields. Two methods for calculating rec- 
tangular depth-dose data are compared. 
Clarkson’s method is more accurate and is 
ideally suited to use with an electronic 
computer. Without the aid of a computer, 
Meredith and Neary’s method of calcula- 
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tion is faster and sufficiently accurate for 
most clinical problems, although for prep- 
aration of standard tables Clarkson’s 
method is preferable. 

Isodose curves calculated by the two 
methods are shown to be in excellent agree- 
ment. Standard depth-dose data for rec- 
tangular fields calculated by Clarkson’s 
method are presented. 
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SUMMARIO IN INTERLINGUA 


Datos de Dosage in Profundor pro Campos Rectangular 


Es signalate le desiderato de un methodo 
pro le conversion de datos de dosage in 
profundor de fasces de radios X a section 
circular in un forma applicabile a campos 


rectangular, particularmente campos 
elongate. Es comparate duo methodos 





pro calcular datos de dosage in profundor a 
campo rectangular. Le methodo de 
Clarkson, in que le componentes disperse e 
primari es determinate separatemente e 
combinate subsequentemente, es plus ac- 
curate e se presta idealmente al uso con un 
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computator electronic. Sin le adjuta de un 
computator, le methodo calculatori de 
Meredith e Neary—un extension mathe- 
matic de illo de Clarkson—es plus rapide 
e sufficientemente accurate pro le majori- 
tate del problemas clinic. Tamen, pro le 
preparation de tabulas standard, le me- 
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thodo de Clarkson es a preferer. 

Es monstrate que le curvas de isodosage 
calculate secundo le duo methodos eg jy 
excellente accordo. Es presentate dato: 
standard de dosage in profundor pro cam. 
pos rectangular, calculate secundo le me. 
thodo de Clarkson. 


SUMMARIO IN INTERLINGUA 


Irradiation Pituitari pro Acromegalia 
(Pagina 70) 


Inter januario 1942 e martio 1959, thera- 
pia Roentgen esseva administrate al pi- 
tuitario de 37 patientes con active acro- 
megalia vidite al Hospitales San Francisco 
del Universitate California. In 26 del 
casos (70 pro cento), omne evidentia de 
activitate pathologic esseva subjugate in 
inter sex menses e un anno. Hyper- 
activitate endocrin esseva alleviate in 70 
pro cento del patientes suffrente con illo. 
Alleviamento de pression contra structuras 
adjacente esseva effectuate in le mesme 
procentage de casos. Le periodo del ob- 
servation post-therapeutic variava inter 
un e dece-octo annos. 

Un sol dose de plus que 3.500 r resultava 
in meliorationes in 78 pro cento del casos, 
durante que plus basse doses effectuava le 
subjugation del morbo in solmente 26 pro 
cento. Iste ultime procentage esseva aug- 
mentate a 63 per le repetition del tracta- 
mento. 

Es signalate le avantages del effectuation 
del regulage del morbo per medio de un sol 


dose de tractamento. A parte le perdita de 
tempore resultante del technica a doses 
multiple, le summa total del dosage de 
plure cursos de therapia excede frequente. 
mente illo de un sol curso e pote—ultime. 
mente—resultar in un plus grande dam. 
nification del circumjacente  structuras. 
Significative complicationes se disveloppava 
in 3 patientes in le presente serie qui 
recipeva multiple cursos de therapia, sed 
nulle tal esseva observate post unic cursos 
de tractamento, mesmo quando le dosage 
attingeva 6.000 r. Omne le 19 patientes in 
qui le morbo deveniva quiescente post le 
tractamento initial recipeva un dose al 
pituitario calculate a 2.300 r o plus. 

In iste gruppo de _ patientes, hypo- 
physectomia per intervention  chirurgic 
esseva reservate, a generalmente parlar, 4 
situationes in que le vita o le vision esseva 
impericulate e a situationes in que certe 
typos de non-successo radiatori habeva 
occurrite. 
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Comparison of Three Different Methods of External 
Irradiation, and Their Results, in the Treatment 
of Inoperable Carcinoma of the Lung’ 

RUTH J. GUTTMANN, M.D 


HE STEADILY increasing number of 
tom who are referred for radio- 
therapy with the diagnosis of advanced 
inoperable carcinoma of the lung has be- 
come a challenge and a problem during the 
past few years. The solution has not been 
made easier by the wide range of opinions 
as to the clinical approach to the disease. 
Some clinicians have questioned the value 
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have been published previously, only those 
data which are most pertinent to the 
present discussion will be summarized 
here. 

One hundred and fifty-three patients 
with microscopically proved inoperable 
carcinoma of the lung have been treated 
and followed in the Radiotherapy Depart- 
ment of the Francis Delafield Hospital, 


~) 







30 cot 


TIME IN MONTHS 
Fig. 1. Survival of 153 patients given a total tumor dose of 5,000 to 6,000 r by means of either a cobalt-60 or a 


2-million-volt machine 


of any type of therapeutic interference in 
such a situation and have felt that no 
treatment whatever was indicated unless 
patients were threatened by compression 
of vital organs, while others have consid- 
ered aggressive therapy imperative and 
worthwhile. It has always been the opin- 
ion of the writer that supervoltage irradi- 
ation offers the most to patients with far 
advanced inoperable cancer of the lung, and 
she has accordingly treated such patients 
with 2-million-volt or cobalt-60 irradiation. 
Since the results of this treatment approach 


Sixty (40 per cent) of the patients lived for more than a year. 


a = Alive. 


New York, since 1953. Of these, 138 
were treated with a 2-million-volt unit, 
and 15 with a cobalt-60 unit. It has been 
our rule to accept every patient for radio- 
therapy without exception, no matter how 
far advanced the disease either locally or in 
lymph nodes, or both. Radiation has been 
administered through two opposing fields, 
with a daily tumor dose of 200 r, for a 
total tumor dose of 5,000 r in the majority 
of the cases and in a few patients as much 
as 6,000 r. Neither rotation therapy nor 
scanning has been used, as we believe that 





' From the Francis Delafield Hospital, Columbia University, College of Physicians and Surgeons, New York, 
N.Y. Accepted for publication in June 1960. 

This work was supported in part by a grant from the National Cancer Institute of the National Institutes of 
Health, U. S. Public Health Service. 
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the preservation of the unimpaired func- 
tion of the healthy opposing lung is essen- 
tial for survival. The tolerance has been 
very good, as was to be expected with the 
use of 2-million-volt or cobalt-60 therapy. 

Three observations of considerable in- 
terest have been made in the course of 
this study: 

1. It has been possible, with the ex- 
ternal radiation doses used, to sterilize 
even large carcinomas of the lung. 
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mine correctly alterations in the origing| 
tumor shadow on subsequent roentgen 
studies. 

The subjective improvement of symp. 
toms in our group of patients has been 
excellent, 75 per cent experiencing relje 
from cough, hemoptysis, pain, and dysp- 
nea. The survival results are shown ip 
Figure 1. 

It is evident that the bare statistica| 
figures cannot give a true picture of the 
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Fig. 2. Survival of 43 patients given a tumor dose of 3,000 r with a conventional 


250-kv machine (Rubenfeld and Kaplan). 
twelve months. a = Alive. 


2. Malignant lesions of the epithelium 
have responded far better than those of 
glandular tissues. 

3. There is no correlation between 
clinical success and roentgenologic find- 
ings; the films of most patients will show 
only little change, as large tumors which 
have often caused many changes in the 
surrounding tissues do not melt away 
under radiotherapy. In addition, radi- 
ation pneumonitis, pleurisy, and fibrosis 
appear quite frequently and, persisting 
for the duration of the patient’s life, 
make it practically impossible to deter- 


Two patients (4.7 per cent) survived for 


achievements of a method, when survival 
rates of an unselected material like ours 
are burdened by the inclusion of patients 
with such grave initial prognosis that some 
of them died during treatment or immedi- 
ately after its completion. Nevertheless, 
as stated above, there was subjective im 
provement in 75 per cent of the patients, 
while 40 per cent were alive for more than 
one year after the completion of radiother- 
apy. Among these were 7 patients who 
survived for more than four years and) 
patients who lived for five years and 
over. 
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Fig. 3. Survival of 93 patients given a tumor dose of 4,000 r with a 1,000-kilovolt therapy machine. Twenty 
(21.5 per cent) survived twelve months (Hocker and Guttmann). a@ = Alive. 
The question has been raised repeatedly pentane 
° $ 
whether such beneficial results cannot also ss 
be achieved with smaller dosages of radi- 
ation. The following data will help to ad 
. . n Guttmann 
answer this question: 5 15 — 
In November 1959, Rubenfeld and =: | 
Kaplan published a report on The Treat- % ee 
ment of Bronchogenic Cancer with Conven- ? kaplan | dof 
tional X-Rays According to a Specific Time- ~ = 1! Sf 
Dose Pattern (10). These authors treated 15% | 
43 patients with inoperable carcinoma of 
the lung with a tumor dose of 3,000 r, — | | 
which was delivered in two weeks time. PRNONES SUNATIN 
= . * 7 Fig. 4. Comparison of percentage survivals in three 
This dosage was chosen in an attempt ta studies: Rubenfeld and Kaplan (10), Hocker and 


shorten the overall treatment time for 
this type of palliative therapy. A 250-kv 
machine was used and treatment was 
given through two opposing fields, the 
size of which depended on the size of the 
tumor. Rubenfeld and Kaplan were im- 
pressed with the subjective improvement in 
i2 per cent of their patients, which figure 
is practically identical with ours of 75 per 
cent. However, there is a drastic differ- 
ence in the survival rates of the two 
groups (Fig. 2). Only 2 of the 43 patients 


treated with 250-kv therapy and a tumor 
dose of 3,000 r delivered in two weeks sur- 
vived twelve months, that is 4.7 per cent. 
This is in sharp contrast to our group 
treated with a 2-million-volt unit with a 
tumor dose of 5,000 r in five weeks time. 
sixty of our 153 patients, or 40 per cent, 


Guttmann (8), Guttmann. The higher the tumor 


dose, the better the results. 


survived twelve months. The opinion 
that there exists a definite correlation 
between the increase of the tumor dose and 
the survival rate of patients treated for 
inoperable carcinoma of the lung is further 
supported by observations reported by 
Hocker and Guttmann in 1944 in a pre- 
liminary account on experience with the 
1,000-kv roentgen-ray unit at the Memo- 
rial Hospitalin New York (8). Included in 
this report were the results obtained in the 
treatment of 93 patients with inoperable 
carcinoma of the lung, the majority of 
whom were given a daily tumor dose of 
250 r through two opposing fields for a 
total of 4,000 r in three to four weeks. 
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Some of the patients received an even 
higher daily dose, and in a few the total 
tumor dose was 5,000 r. We were im- 
pressed with the subjective improvement 
achieved, and even more by the fact that 
out of this group of 93 patients with ad- 
vanced inoperable disease, 20 patients or 
21.5 per cent survived longer than one 
year (Fig. 3). These figures do not reach 
our present results, but they were defi- 
nitely better than the results obtained with 
250-kv units. It is interesting to note 
that the tumor dosage used with the 
1,000-kv unit, namely 4,000 r delivered in 
three to four weeks, lies practically half 
way between the 3,000 r delivered in two 
weeks with a 250-kv unit (Rubenfeld and 
Kaplan) and the 5,000 r delivered in five 
weeks with a 2,000 kv unit (Guttmann) 
and that the results in the three series 
correspond: the higher the tumor dose, 
the better the results (Fig. 4). 

While it is conceivable that any one of 
the groups treated may have been made up 
of more favorable patient material than 
the others, the details obtainable from the 
original publications as to extent of dis- 
ease reveal a striking similarity which 
makes the statistical results as comparable 
as statistics ever can be. 

Summarizing, it can be stated that the 
observations in these similar patient groups 
prove that a tumor dose of 5,000 r delivered 


SUMMARIO IN INTERLINGUA 


Comparation Inter Tres Differente Methodos de Irradiation Externe e Inter le Resultato 
Obtenite per Illos in le Tractamento de Inoperabile Cancere Pulmonar 


Cento cinquanta-tres patientes con mi- 
croscopicamente demonstrate carcinoma 
inoperabile del pulmon esseva tractate al 
Francis Delafield Hospital a New York con 
dosages total al tumor de inter 5.000 e 
6.000 r. In 138 casos, un machina de 2 
milliones volt esseva usate; in 15, le fonte 
esseva cobalt-60. Le accesso se faceva via 
duo campos in opposition con un dose di- 
urne al tumor de 200 r. Therapia rota- 


tional e scopage non esseva usate. 
subjective esseva ex- 


Le melioration 
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with supervoltage therapy does achiey 
subjective and objective results far gy. 
perior to those obtained with small 
dosages and orthovoltage. 


99 Fort Washington Avenue 
New York 32, N. Y. 
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cellente. Septanta-cinque pro cento de 
patientes experientiava alleviamento ¢ 
tusse, hemoptysis, dolor, e dyspnea. Sex- 
anta patientes viveva plus que un ammo, 
7 plus que 4 annos, e 5 plus que 5 annos. 
In plure casos le morbo esseva si avantiate 
que Ie morte superveniva durante le tract 
mento. 

Le datos es comparate con le resultato 
de un superviventia de 4,5 pro cento tt 
portate per Rubenfeld e Kaplan pro 4 
patientes tractate con un machina cot 
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ventional de 250 kv pro un dose al tumor 
de 3.000 r e con le minus recente resultato, 
reportate per Hocker e Guttmann, de un 
superviventia de 20 ex 93 patientes (21,5 
pro cento) qui recipeva un dose al tumor 
de 4.000 r con 1.000 kv. 

Le autor opina que le resultatos radio- 


EXTERNAL IRRADIATION OF CARCINOMA OF THE LUNG 87 


therapeutic obtenite in iste mutualmente 
comparabile gruppos de patientes demon- 
stra que un dose de 5.000 r al tumor, ap- 
plicate per therapia a supervoltage, pro- 
duce resultatos subjective- e objective- 
mente superior a illos effectuate con plus 
micre dosages a orthovoltage. 


OR 





Studies of the Toxicity of Hypaque-90 Per Cent, 
Following Rapid Intravenous Injection: 


EUGENE F. BERNSTEIN, M.D.,2? JOHN D. PALMER, M.S., THOMAS A. AABERG, B.A., 
and RICHARD L. DAVIS, M.D.° 


ROGRESS IN angiography has been di- 
ry rectly related to the availability of 
agents with a high degree of radiopacity 
and low toxicity. Recent advances in 
selective angiocardiography, coronary 
arteriography, and intravenous aortog- 
raphy depend upon the use of large doses 
of concentrated radiopaque materials. 
Several studies (6, 7) have indicated that 
agents of the triiodobenzoate group may 
be administered in very large doses intra- 
venously without toxic effects. In these 
experiments, however, the drugs have 
been administered over a period of minutes, 
while in clinical practice they are com- 
monly injected within a few seconds. This 
study is an evaluation of the acute phys- 
iologic and toxic effects of 3,5-diacetamido- 
2,4,6-triiodobenzoate (Hypaque‘), one of 
the most commonly employed water- 
soluble iodinated angiographic media, fol- 
lowing rapid intravenous injection. 

An experimental procedure has been 
devised which, as closely as_ possible, 
mimics the currently utilized method of 
intravenous aortography as practiced at 
this clinic (1). It was hoped that this 
type of evaluation would give an objective 
indication of the upper dose limit which 
can safely be employed for this purpose. 


MATERIALS AND METHODS 


Mongrel dogs of both sexes in apparent 
good health, weighing between 5 and 14 
kg., were anesthetized with 30 mg./kg. 
of pentobarbital sodium. Aortic blood 
pressure was monitored by either a 
Statham P23D strain gauge or Sanborn 
electromanometer and a Sanborn Twin- 
































100 
Acute Intravenous Mortality 
75+ 90% Hypaque Y 
% 50F- Y 
Mortality Y) 
23r 
O Ld. 
Dose (cc/kg) | 2 3 4 2 6 
No. Dogs a 2 6 6 3 3 | 
Fig. 1. Dose-mortality relationships for rapidly 


administered intravenous Hypaque-90 per cent in the 
dog. 

Viso recorder. Lead II of the electro- 
cardiogram was also recorded. 

Hypaque-90 per cent was injected into 
the vena cava via a catheter introduced 
through either the jugular or femoral vein. 
This catheter, of No. 280 polyethyleae, 
30 inches long, was fitted over a No. 13 
gauge needle and connected to a stainless 
steel syringe in a simple hand injector: 
This is the apparatus clinically employed 
for intravenous aortography (1). 

Doses of Hypaque-90 per cent ranging 
from 1 to 6 c.c. per kilogram of body 
weight were administered as rapidly as 
possible, over a time interval not exceeding 
five seconds. Only one injection was 
performed in each animal. The animals 
were observed until death or for a period of 
twenty minutes. At that time, the sur 
vivors were sacrificed with pentobarbital 
sodium and autopsies were immediately 
performed. One surviving dog at each 
dose level was observed for forty-eight 
hours prior to sacrifice and autopsy. 

The postmortem examination was lim- 
ited to the thorax and abdomen. Material 
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from the lungs, liver, spleen, heart, ad- 
renals, kidneys, and intestine was routinely 
fxed in 10 per cent formalin, processed 
in the usual manner, and stained with 
hematoxylin and eosin. 


RESULTS 


Mortality: The acute mortality in this 
gries of dogs receiving Hypaque-90 per 


Dog # 274 
Dose: 5 cc Hypaque - 90 / kg 
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Electrocardiographic Changes: A large 
number of electrocardiographic changes 
became apparent almost immediately fol- 
lowing injection, particularly in the higher 
dose ranges. These are summarized in 
Table I. 

During the first five seconds following 
injection, bradycardia was observed in 
most of the animals, although one or 








EKG 
Lead O 
| sec 
Fig. 2. Rapid death was noted in all animals following the administration of 5 and 6 c.c./kg. of Hypaque-90 


per cent, with sudden and marked electrocardiographic changes in rate, rhythm, and pattern. 


In the animal 


from which this tracing was taken a rapid tachycardia was followed by a severe bradycardia with ischemic ST-T 


wave changes, and an atrial T wave (circled). 


cent is indicated in Figure 1. The LD 50 
is seen to be 3 c.c./kg. (2,700 mg./kg.) and 
the LD 100 is 5 c.c./kg. (4,500 mg./kg.). 

In general, the deaths occurred within 
one minute of the injection, with acute 
hypotension and marked electrocardio- 
graphic abnormalities (Fig. 2). In several 
of the animals, however, there was a 
temporary period of recovery, usually 
lasting several minutes, which was fol- 
lowed by the development of acute pul- 
monary edema and death. Every animal 


which had stable vitai signs at the end of 
twenty minutes of observation and was 
selected for an additional forty-eight hours 
of observation maintained apparent good 
health during that time. 


A blocked auricular beat is also present (circle). 


two showed a rather marked tachycardia. 
Uniformly, however, following the first 
five seconds there was a marked slowing 
of the heart rate. This persisted for 
thirty to sixty seconds and was followed 
by a moderate tachycardia (Fig. 3). In 
a number of animals, grossly irregular 
rhythms, lone atrial beats (dropped beats), 
premature ventricular systoles, and cou- 
pling occurred. 

Electrocardiographic indications of myo- 
cardial ischemia were noted in every dog 
which received 3 c.c. kg. of Hypaque-90 
per cent or more. These included the 
development of atrial T waves, depression 
of the S-T segment, and elevation of 
the ventricular T wave (Table I; Figs. 
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ING RAPID INTRAVENOUS ADMINISTRATION OF GRADED DOSES OF HyPAQUE-90 PER CENT 





——Heart Rate—~ 
Early Late 
Survival (<5sec.) (>5 sec.) 


Dose 
c.c. Dog 
kg. No. 


Heart 
Rhythm 


Maximum 
Diastolic Skipped 
B.P. Bp 
Fall 
po 


EKG 
Ischemia 
1, 2, 3f 


—Blood Pressure— 
Early Late 
(<5 sec.) (>5 sec.) 
Sular 


0 
Control EKG 





Same 
Same 
Same 
Decr. 
Incr. 

Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Dec1. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Incr. 


Reg. 
Reg. 
Reg. 
Reg. 
Reg. 


Incr. 

Same 
Same 
Same 
Incr. 

Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Decr. 
Same 
Decr. 
Same 
Incr. 

Incr. 

Same 
Incr. 


1566 
1595 
1616 
213 
214 
240 
349 
350 
356 
1717 
1846 
1848 
1408 
1446 
1604 
1816 
1845 
1852 
274 
358 
501 
1492 
1562 
1588 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 


Reg. 
Reg. 
Reg. 
Irreg. 
Reg.* 


Reg. 
Reg. f 
lrreg. 


Reg. 
Reg. 
Irreg. f 
Reg. 
Reg. 
Irreg. 
Reg. 
Reg. 


Skip beats 


SkipT beats 


Skip beats 


Decr. 18 
Decr. 14 
Same 0 
Decr. 44 
Decr. 78 
Decr. 63 
Decr. 100 
Decr. 70 
Decr. 100 
Decr. 66 
Decr. 95 
Decr. 100 
Decr. 71 
Decr. 79 
Decr. 100 
Decr. 100 
Decr. 100 
Decr. 100 
Decr. 100 
Decr. 100 
Decr. 100 
Dec1. 100 
Decr. 100 
Dect. 100 


Incr. 
Incr. 
Same 
Decr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 
Incr. 


Same 
Same 
Same 
Same 
1,2 
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* Extreme bradycardia. 
+ Blocked auricular beat. 
t1. Atrial T Wave. 2. 


S-T segment depression. 
2, 3, and 4). In the surviving animals, 
all of these changes reverted to normal 
within one minute. 

Blood Pressure: An initial increase in 
both systolic and diastolic blood pressure 
was commonly noted (Fig. 4), followed 
uniformly, within five to ten seconds of 
injection, by a marked reduction (Table I). 
The diastolic blood pressure frequently 
dropped to 30 per cent of the pre-injection 
level during this acute hypotensive phase. 
In those animals which recovered from the 
hypotensive episode, a considerable in- 
crease in pulse pressure was noted (Fig. 
3). In general, in those animals which 
recovered, both the systolic and diastolic 
pressure had returned to normal levels 
within five minutes after injection. 

Gross Pathology: The most important 
gross pathological lesions were in _ the 
lungs. These consisted chiefly of pul- 
monary hemorrhage and edema, which 
were noted in small amounts even with a 
| ecec./kg. dose, and in progressively 
increasing amounts wth larger doses. 


3. 


Increased T wave. 


In animals receiving 5 and 6 ce. of 
Hypaque-90 per cent per kilogram the 
lungs often resembled liver. 

In addition, there was frequently a 
dilatation of the right side of the heart 
and, when the vena cava, right heart, or 
pulmonary artery was entered, blood 
was released with greater than normal 
pressure. Congestion of the liver and 
spleen was frequently noted, again in- 
creasing with increased dosage. In many 
of the cases, the intestinal tract was pale 
and ischemic in appearance, and quite 
frequently it was found to be in a state ol 
active contraction. The kidneys, adrenals, 
and pancreas, however, remained essef- 
tially normal. 

Microscopic Pathology: In the lungs, 4 
variety of pathologic lesions were seet. 
Most common was acute vascular engorge 
ment, with the veins and capillaries very 
prominent and filled with red blood cells. 
Hemorrhagic manifestations varying from 
single, scattered alveoli filled with blood, 
to subpleural petechiae, to patchy paret 
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ene Rapip INTRAVENOUS ADMINISTRATION OF GRADED Doses OF HYPAQUE-90 PER CENT (cont. ) 
ne sauces eeaeaccnemmee ncaa 6 neil eee aR ea —— ——— 
Pulse Pressure — -———— - Pathology — 
. Maximum $$$ $$$ Lung——___________—. so : 
(Re- Hemorrhage Edema Atelectasis Other Liver Spleen 
Initial covery ) 
30 50 0 0 Patchy 0 Mild cong. 0 
30 30 0 0 0 0 0 Severe hem. 
=) 50 Mod. 0 Mod. 0 Mod. cong. Cong. 
93 125 0 0 Mild patchy 0 Mod. cong. Severe hem. 
95 100 Mild 0 0 0 Mild cong. Mod. cong. 
“0 90 0 0 Mild patchy Cong. Mod. cong. Mod. cong. 
75 Mild petechiae Very mild Mild patchy Cong. 0 0 
65 115 0 0 0 0 0 0 
45 bs Mild petechiae 0 Mild patchy Mild cong. Mild cong. 0 
30 55 0 0 Patchy Organized exudate Mild cong. Mod. cong. 
30 60 0 0 0 0 Mild cong. Mod. hem. 
45 : 0 0 0 Cong. Mod. cong. Mod. hem. 
75 105 0 0 0 Bronchopneum. Mild cong. 0 
90) 115 Mild 0 Mild patchy 0 0 0 
85 aes 0 0 0 Mild cong. Mild cong. 0 
5 Mild petechiae 0 0 Interstitial pneum. Mild cong. 0 
70 Mild 0 0 Severe cong. 0 Mod. hem. 
45 0 0 0 Severe cong. Mod. CPC Mod. hem. 
45 Mod. Mod. 0 Mod. cong. Cong. Mod. cong. 
85 Mild petechiae Mod. 0 Severe cong. Cong. 0 
0) 0 0 0 Cong. 0 0 
65 Mild petechiae Mild patchy Mild patchy Mod. cong. Mild cong. Mod. cong. 
70 are 0 Mod. patchy 0 Mod. cong. Mild cong. Mod. cong. 
70 _ Mod. petechiae Mild patchy Mild patchy Mod. cong. Mild cong. Mod. cong. 





chymal bleeding, were observed in in- 
creasing incidence and degree in the dogs 
given the higher doses (Fig. 5). 

Pulmonary edema, as manifested by 
finely granular or homogeneous eosinophilic 
material in the alveoli, was also seen with 
increasing frequency and severity in those 
dogs given larger doses of the drug (Fig. 
6). In many animals in which there was 
gross pulmonary edema, such changes 
were not seen microscopically. It is likely, 
however, that only small amounts of 
protein were present in this edema fluid. 
Such low or nonprotein fluids do not stain 
with hematoxylin and eosin. 

Sections of the spleen showed engorge- 
ment and hemorrhage. In the liver there 
was mild central engorgement to rather 
marked congestion (Fig. 7) occasionally 
with foci of necrotic liver cells. Micro- 
scopic examination of the remaining organs 
wasunremarkable. In particular, ischemic 
changes in the heart were not seen. 


DISCUSSION 


The most extensive studies of the 
mortality due to intravenous Hypaque 
to date are those of Hoppe (6, 7). His 





studies establish an LD 50 of 13,200 mg. 
of Hypaque per kilogram body weight for 
the dog, administered by intravenous 
drip at a rate of 12 c.c. per minute. Post- 
mortem examination was performed upon 
his animals, and death was reported as 
due to: convulsions, associated with vom- 
iting, defecation, and urination, and to 
breakdown of pulmonary capillaries, with 
right-sided cardiac engorgement, gross 
pulmonary edema, and grossly hemor- 
rhagic lungs. Hoppe indicates that this 
implies failure of return from the lungs to 
the left side of the heart, due to right 
heart failure, which is preceded by re- 
spiratory arrest. 

In addition, Hoppe observed that the 
intracisternal injection of small doses of 
50 per cent Hypaque resulted in rapid 
respiratory rate, convulsions, and death. 
The LD 50 for intracisternal Hypaque is 
less than 10 mg./kg. It is of interest that 
no pulmonary circulatory changes were 
associated with the deaths following 
Hypaque thus administered. 

In view of the more rapid administration 
of Hypaque in this study, it is not sur- 
prising to find decrease in the LD 50 from 
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Dose: 3 cc Hypaque - 90 / kg 
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Fig. 3. 
Hypaque-90 per cent. 
accompanied by an increase in pulse pressure. 





Blood pressure and electrocardiographic tracings in an animal which survived a 3 c.c./kg. dose of 
Note the early bradycardia and hypotension followed by a late tachycardia, which js 
An atrial T wave is present several seconds after the injection 


(circle); however, the electrocardiographic pattern has returned to normal in thirty seconds. 


Dog # 349 
Dose: 3 cc Hypaque - 90 / kg 
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Fig. 4. 





| sec 


An initial increase in blood pressure is noted, followed by the rapid development of hypotension, 
bradycardia, and death after the injection of 3 c.c./kg. Hypaque-90 per cent. 


Ischemic electrocardiographic 


changes include an atrial T wave, and ST-T segment changes. 


the reported values of 13,200 mg./kg. 
However, the finding that this value is 
reduced to 2,700 mg./kg. is of considerable 
interest and practical importance. 

Interest in the effects of and reactions to 
the organic iodides used in intravenous 
radiological studies has been widespread 
and intense. Clinical studies such as those 
reported by Eldridge (4), Finby (5), Rowe 
(17), and Weigen (20) indicate the 
common respiratory and cardiovascular 
reactions, which include apnea, pul- 
monary edema, hypotension, and cardiac 


arrhythmias. The precise nature of these 
phenomena is generally considered to be 
unknown, however (12). 

Many of the individual reactions are 
attributed to some form of allergic of 
anaphylactic mechanism. Pendergrass, 
however, has emphasized the occurrence 
of these reactions in the face of negative 
sensitivity tests, and Sandstrém (18) has 
stated that there is little evidence t 
indicate that they have to do with allergic 
mechanisms. The cardiopulmonary tf 
actions seen in the present study mumic 
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those described in clinical situations fol- 
lowing smaller doses of contrast media. 
At the high doses employed in these 
experiments, the syndromes are consistent 
and reproducible. While the responsible 
mechanism has not been demonstrated, 
allergic phenomena do not appear to be 
involved. Read (15) has demonstrated 
the rapid development of red blood cell 
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hypotensive reaction. These clinical ob- 
servations correlate well with the present 
experimental findings of rapid and pro- 
found hypotension following larger doses 
of intravenous Hypaque. 

Clinical studies of the electrocardiogram 
during angiocardiography have been per- 
formed by Bidrck (2), Horger et al. (8), 
and Reynolds (16). Reynolds noted fre- 





Fig. 5. 


agglutination following intravenous ad- 
ministration of hypertonic solutions, in- 
cluding Hypaque. In addition, he has 
shown a rapid increase in pulmonary 
arterial pressure, associated with a fall in 
systemic blood pressure and electrocardio- 
graphic changes. Read’s observations also 
indicate that the toxicity of rapidly ad- 
ministered intravenous Hypaque is greater 
than that reported by Hoppe. 

Howarth (9) monitored the blood pres- 
sure in 6 patients undergoing angio- 
cardiography and noted the development 
of significant hypotension in each instance, 
occurring six to twenty seconds following 
injection. The pulse pressure decreased 
mall cases as the blood pressure fell. 
Control injections did not produce this 


Section of lung from an animal receiving 5 c.c./kg. Hypaque-90 per 
cent demonstrating acute pulmonary hemorrhage. 


quent depression of the S-T segment and 
changes in the amplitude of the T wave. 
A number of auricular or ventricular 
premature contractions were also noted, 
although there were no gross changes in 
rhythm. Reynolds’ studies indicated a 25 
per cent incidence of ectopic arrhythmias 
and conduction defects following the ad- 
ministration of iodopyracet (Diodrast). 
Furthermore, he noted a fall in blood 
pressure following the injection of iodo- 
pyracet which was simultaneous with the 
changes in the electrocardiogram. 

Horger suggests that the electrocardio- 
graphic changes occur shortly after the 
contrast material reaches the coronary 


arteries and are probably associated with 
mild cardiac 


anoxia. Bidrck’s studies 
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Fig. 6. 
nary edema after a fatal 5¢.c./kg. dose of Hypaque-90 


Section of lung demonstrating acute pulmo- 


per cent. Edema was most evident after the larger 


doses. 

indicate a large number of both auricular 
and ventricular premature beats following 
injections into the right heart, but fewer 
such changes after administration into 
a peripheral vein or into the cava. The 
changes of myocardial ischemia were seen 
only following aortography, and not at 
all after right-sided injections. 

The present study clearly demonstrates 
marked ischemic changes in the electro- 
cardiogram, which, in general, occur at the 
time the coronary arteries are being 
perfused. In a few instances, however, 
these changes are seen so early following 
injection as to preclude the possibility of 
coronary artery circulation. The cause of 
these very early ischemic changes, as well 
as the frequent rapid alterations of rate, 
rhythm, and pacemaker remain obscure; 
they must be ascribed to some direct toxic 
action upon the intrinsic cardiac regulatory 
and conduction mechanisms. 

Mudd (13) and his associates demon- 
strated gross and microscopic pulmonary 
changes similar to those presently reported, 
following the administration of sodium 


acetrizoate (Urokon) into the jugular vein, 





January 194) 





Fig. 7. 
ministration of a 6 cc./kg. dose of Hypaque-90 per cent, 


Acute congestion of the liver followed the ad. 


right atrium, right ventricle, and pul. 
monary artery. The incidence and severity 
of the changes increased as the site of 
injection was advanced centrally. In the 
present study, the amount and _ concen- 
tration of contrast material to reach the 
smaller pulmonary vessels probably equal 
or exceed the amounts utilized by Mudd 
in the direct pulmonary artery injections. 

The absence of renal lesions in this 
study is notable. These findings confirm 
the experimental reports by Killen (10, 
11) and Thomson (19) concerning the 
relative lack of nephrotoxicity of Hypaque. 

Mortality in angiocardiography, re 
ported as 9.38 per cent in a large series 
of cases by Dotter and Jackson (3), is 
usually associated with syndromes that 
include high pulmonary artery pressures 
and cyanosis in young patients, in whom 
doses greater than | c.c./kg. are frequently 
employed. ‘These findings also correlate 
with Read’s reports of the development 
of a rapid and marked increase in pul- 
monary arterial pressure following the 
injection of radiopaque materials. 

The present study emphasizes the in- 
portance of marked changes in heart rate, 
rhythm, and electrocardiographic patterns, 
as well as the acute hemodynamic changes 
associated with rapid intravenous doses of 
90 per cent Hypaque. These point to am 
acute process within the cardiopulmonary 
circulatory bed. Further investigations to 
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elucidate the mechanism of this reaction 
are currently under way. In addition, 
studies of the protective action of various 
pharmacological agents are in progress. 


SUMMARY 


An investigation of the acute toxic 
effects of large doses of Hypaque-90 per 
cent has been carried out in a series of 24 
dogs. The LD 50 following rapid in- 
ection of this material is 3 c.c./kg. body 
weight. The clinical significance of this 
value for such procedures as intravenous 
aortography and angiocardiography has 
been discussed. 

The rapid development of electrocardio- 
graphic changes of rate, rhythm and 
ischemia, systemic hypotension, and pul- 
monary hemorrhage and edema is a 
consistent post-injection syndrome. The 
significance of these factors in deaths fol- 
lowing angiocardiography is discussed. 


University of Minnesota Hospitals 
Minneapolis 14, Minn. 
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SUMMARIO IN INTERLINGUA 


Studios Relative al Toxicitate de Hypaque de 90 pro Cento post Su Rapide Injection 
Intravenose 


In un serie de 24 canes, le DL-50 pro le 
rapide injection (i.e. in non plus que cinque 
secundas) de grande doses de Hypaque de 
) pro cento esseva determinate como 3 
cm’ per kg de peso corporee. Un prompte 
disveloppamento de alterationes electro- 





cardiographic in frequentia, rhythmo, e 
ischemia, hypotension systemic, e 
hemorrhagia e edema pulmonar esseva 
observate regularmente. Iste observa- 
tiones pare signalar un acute processo 
intra le vasculatura cardiopulmonar. 








Ditriokon: A New Cardiovascular Contrast Agent! 


ISRAEL STEINBERG, M.D., NATHANIEL FINBY, M.D., and JOHN A. EVANS, MLD. 


ITRIOKON (Mallinckrodt) is an aque- 
D ous solution of diprotrizoate sodium 
(Miokon, 31.4 per cent) and diatrizoate 
sodium (Hypaque, 36.7 per cent), with a 
combined organic iodine content of 40 
per cent (Table I). The greatest value of 
this new mixture lies in its low viscosity, 
which makes it possible to inject the con- 
trast substance rapidly and at room tem- 
perature. Clinical experience with Di- 
triokon has been obtained in over 200 
patients during the past year. 

Recently, ‘‘fortified’’ Ditriokon has been 
used in 21 patients. This compound con- 
tains 9.9 per cent sodium acetrizoate 
(Urokon) in addition to Miokon (31.4 
per cent) and Hypaque (36.7 per cent). 
The many advantages of these new con- 
trast agents over other commercially avail- 
able media form the basis of this report 


METHOD OF STUDY 
Beginning on July 16, 1959, a detailed 
study was made of 72 consecutive patients, 
varying in age from two months to seventy- 
five years, who received injections of 
Ditriokon for intravenous angiocardiog- 


raphy. Whenever possible, a_ special 
needle stopcock (Robb-Steinberg) unit 
was inserted percutaneously; otherwise 


a cut-down was made. In other patients 
bilateral simultaneous rapid injections of 
one-half of the total dose of the drug were 
made in each arm for intravenous ab- 
dominal aortography (8). The dose in 
adults for angiocardiography was 50 c.c. 
For angiocardiography in children, it was 
1 c.c. per kilogram of body weight. For 
abdominal aortography it was also | c.c. 
per kilogram of weight. Repeat injec- 
tions for additional lateral or oblique views 
were made soon after the first study in 70 
of the 72 patients in whom the cardio- 
vascular system was visualized. Eleven of 
the 26 patients receiving bilateral injec 


tions for abdominal and peripheral aor. 
tography had a second bilateral injection, 
In 3 instances a third bilateral injectioy 
was made. Premedication, even in ap- 
prehensive patients, was not given. |p 
the children who required a general anes. 
thetic, atropine was administered prior to 
anesthesia. The meal preceding the jn. 
travenous study was omitted to allay 
nausea and vomiting. ; 

The erect position was used in adults for 
cardiovascular visualization. In infants 
and children angiocardiography was per. 
formed with the patients supine. For 
abdominal aortography and peripheral ar. 
teriography studies were also made in the 
supine position. Following each injection, 
the patient was carefully observed for dysp- 
nea, cough, sneezing, vomiting, flushing, 
urticaria, or skin rash. In addition, sub- 
jective reactions such as warmth, nausea, 
dizziness, chilliness, headache, anxiety, 
and arm pain were noted. In several 
instances, serial blood pressure readings 
were made. Continuous  electrocardio- 
graphic tracings were obtained in 3 patients 
during and after injection of the contrast 
agent. In several instances, urine and 
blood non-protein nitrogen were studied for 
twenty-four to forty-eight hours following 
the administration of the drug. 

Detailed studies with Ditriokon were 
made in 72 patients. Regular Ditriokon 
was also used as a contrast agent for vis 
ualization of the spleen, liver, and kidneys. 
Splenoportography (3) was performed in 
12 instances. Twenty patients had neph- 
rotomography (1). Ditriokon was _ also 
injected with mechanical devices for se 
lective angiocardiography and _ retrograde 
aortography. 


RESULTS 


The reactions in every patient, even the 
3 receiving three bilateral injections 4 
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Ditriokon, were mild and transient. A 
moderate wave of heat beginning in the 
head and traveling to the trunk and toes, 
with intense flushing, was present in al- 
most every instance. Dyspnea, cough, 
nausea, vomiting, sneezing, and urticaria 
were rarely encountered. A_ throbbing 


Noteworthy were the ease and speed of 
hand and mechanical injection of Di- 
triokon as compared to the methylglu- 
camine compounds (Hypaque, 90 per cent, 
and Cardiografin). In contrast to the 
methylglucamine compound (Hypaque, 90 
per cent), which needs to be dissolved by 


TaBLE I: VISCOSITY AND IODINE CONTENT OF DITRIOKON, HyYPAQUE, CARDIOGRAFIN, AND UROKON 











Ss 
Viscosity (cps) : 
Contrast 25° "375° Jodine Formula 
Medium Cc. Cc. Content 
Ditriokon 8.4 5.5 40° oO ery 
CH;CH.CONH NHCOCH,CH; 
I 
Sodium diprotrizoate (Miokon) 
Sodium-3,5-dipropionylamino-2,4,6-triiodobenzoate 
COONa 
IANI 
CH;CONH NHCOCH, 
Diatrizoate (Hypaque and Cardiografin) 
Hypaque M 90% 39.0 21.0 46% 3,5-diacetylamino-2,4,6-triiodobenzoate (sodium and methyl- 


glucamine salts) 


Cardiografin 23.0 13.0 40% 


The basic molecule of Hypaque and Cardiografin is identical. 


The only difference is the proportion of sodium and methyl- 
glucamine diatrizoate contained in each; the latter was ad- 
ded to increase solubility (10,11) 


Urokon 70% 4.6 3.0 46% 


COONa 
IZ I 
| NHCOCH; 
q | 
I 


Sodium acetrizoate (Urokon) 


Sodium-3-acetylamino-2,4,6-triiodobenzoate 





type of headache located at the top of the 
head was an occasional complaint but 
subsided in three to five minutes. Nausea 
was rare, and vomiting did not occur. A 
mild localized phlebothrombosis was 
usually present in patients receiving per- 
cutaneous injections. In those in whom a 
cut-down was done there was often tender- 
ness for a day or two following the study, 
but this was probably due to the incision 
and ligation of the skin and vein rather 
than to injury from the contrast agent. 
Blood-pressure changes rarely occurred. 
Arrhythmia or disturbance in the T wave 
ot the electrocardiogram was not seen in 
the 3 patients in whom continuous elec- 
trocardiography was done. Urinary ab- 
normalities or elevations in the blood non- 
protein nitrogen were not encountered. 


warming prior to injection, Ditriokon was 
used at room temperature. Comparison 
of the contrast roentgenograms, cardio- 
vascular and abdominal, made with Di- 
triokon with those made after the injection 
of Urokon, 70 per cent, and Hypaque, 90 
per cent, showed lessened radiopacity with 
Ditriokon. Recently, beginning on March 
22, 1960, a ‘“‘fortified”’ Ditriokon containing 
9.9 per cent Sodium Urokon as well as 
the mixture of Miokon and Hypaque was 
made available by the Mallinckrodt Chem- 
ical Works. Twenty-one patients ranging 
in age from two months to sixty-five years 
were studied with this newest contrast 
agent. This, too, was in solution at room 
temperature. The resistance to injection 


was considerably less than with 90 per cent 
Hypaque and Cardiografin, and the radio- 
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pacity was equal to that obtained with 
70 per cent Urokon or 90 per cent Hypaque. 


DISCUSSION 


Contrast visualization of the cardio- 
vascular system was enhanced by the use 
of a new low-viscosity contrast agent, 
Ditriokon. The ease of hand injection 
permitted a greater bolus effect than that 
afforded by the methylglucamine com- 
pounds, Hypaque, 90 per cent, and Cardio- 
grafin (4, 10, 11). The radiopacity, how- 
ever, was less than with Urokon and 
Hypaque. This deficiency was corrected 
when a new “‘fortified’’ Ditriokon con- 
taining an additional organic iodide 
(Urokon) became available. 

The original Ditriokon containing 40 
per cent organic bound iodine, however, 
proved highly satisfactory from the con- 
trast point of view when it was injected 
mechanically for selective angiocardiog- 
raphy and retrograde arteriography. The 
ease and speed of injection of the contrast 
material, especially for selective cineangio- 
cardiography, made it a highly desirable 
contrast agent. 

Although no serious reaction has oc- 
curred in our series of over 200 patients 
injected with Ditriokon, fatalities may be 
anticipated since they have been reported 
with each of the compounds that are 
present in the Ditriokon mixture (7). 
Deaths due to injection of contrast agents 
are apparently attributable to idiosyncrasy 
to the drug (5). Unfortunately, no ade- 
quate preliminary test for the prediction of 
untoward and fatal reactions is available. 
Although advocated for medicolegal con- 
siderations, preliminary test injection with 
a small dose of other contrast agents has 
not prevented fatalities, 3 deaths having 
been reported after the injection of as little 
as | c.c. of the medium (6). One cubic cen- 
timeter of Ditriokon was injected as a pre- 
liminary test dose in the first 3 patients in 
our series. Since then, preliminary test 
injections have not been made. Clinical 
judgment for selection of the cases suitable 
for angiocardiography has proved more 
important than an allergic history (5). 
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Actually, no patient who required angio- 
cardiographic study for diagnosis ang 
treatment of cardiovascular disease was 
denied the examination. It is our belie 
that lack of adequate diagnostic informa. 
tion and proper therapy in a patient witha 
lesion amenable to surgical treatment js 
more dangerous than angiographic study 
(9). 

Pain, usually present after injection of 
the spleen with Urokon and Hypaque, was 
not prominent in the 12 patients who re. 
ceived percutaneous injections of regular 
Ditriokon for splenoportography. The 
ease of hand injection of Ditriokon into 
the spleen via the 16-gauge thin-walled 
needle made it preferable to Hypaque and 
Cardiografin. 


SUMMARY AND CONCLUSIONS 


Clinica] trial of a new low-viscosity con- 
trast agent, Ditriokon (Mallinckrodt), in 
a series of over 200 patients indicates that 
the usual reaction to intravenous, intra- 
cardiac, and arterial injection is mild, 
transient, and well tolerated. Hand and 
mechanical injection of the contrast me- 
dium is facilitated because of low viscosity 
at room temperature, permitting rapid 
injection and a greater bolus effect. 

The recommended dosage of Ditriokon 
for angiocardiography is as follows: for 
infants, 0.5 to 1.0 c.c. per kilogram of 
body weight, for children over fourteen 
years of age (if of average weight) and 
for adults, 50 c.c.; for intravenous ab- 
dominal aortography (children and adults) 
1.0 c.c. per kilogram of body weight d- 
vided equally for bilateral simultaneous 
injection. For selective angiocardiog- 
raphy or retrograde aortography the dose 
is 0.5 to 1.0 c.c. per kilogram of body 
weight. For nephrotomography, it is 4 
c.c. A repeat injection for additional 
studies, as for other projections, may be 
given soon after the initial injection pro 
vided there has been no major untoward 
reaction. 

It is anticipated that reactions with 
Ditriokon will be comparable to other 
concentrated opaque agents used in cardio 
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vascular roentgenography because it is a 
mixture of compounds which by them- 
gives have occasionally provoked serious 


actions. Although pretesting for the 
unsuspected reactor has not proved effec- 
tive, good clinical judgment in the selection 
of the patient to be examined and the 
immediate availability of full emergency 
resuscitative measures will minimize un- 
favorable side-effects. 

A suitable degree of radiopacity, low 
viscosity, and minimal side reactions make 
Ditriokon a satisfactory medium for car- 
diovascular roentgenography. 

ACKNOWLEDGMENT: Thanks are due to Dr. 
Floyd P. Hallett of the Medicinal Product Develop- 
ment of Mallinckrodt Chemical Works for making 
Ditriokon and ‘‘fortified’’ Ditriokon available to us 
for clinical trial and for furnishing the data regarding 
the viscosity of the contrast agents (Table I). 

325 E. 68th St. 
New York 21, N. Y. 
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SUMMARIO IN INTERLINGUA 
Ditriokon: Un Nove Substantia de Contrasto Cardiovascular 


Ditriokon (Mallinckrodt), un addition 
recente al armamentario del substantias de 
contrasto cardiovascular, es un solution 
aquose de Miokon (31,4 pro cento) e 
Hypaque (36,7 pro cento). Le contento de 
iodo a ligation organic es 40 pro cento. Le 
basse viscositate de iste preparato rende 
plus facile su injection tanto manual- 
como etiam mechanicamente al tempera- 
tura normal del ambiente e resulta in un 
plus marcate effecto de bolo que lo que es 
eflectuabile con Hypaque o etiam con 


Cardiografin. In injection mechanic, le 
contrasto obtenite es altemente satisfa- 
cente. In injection manual, le addition de 
Urokon (Ditriokon fortificate) meliora le 
resultatos. 

Detaliate studios esseva effectuate in 72 
casos in que iste nove agente esseva usate 
pro angiocardiographia intravenose e pro 
aortographia abdominal. Altere applica- 
tiones esseva splenoportographia, nephro- 
tomographia, angiocardiographia selective, 
e aortographia retrograde. 





Benign Adenomatous Polycystic Kidney Tumor 


(Perlmann’s Tumor)! 


GLEN D. DOBBEN, M.D. 


ENIGN adenomatous polycystic kidney 
tumor, or Perlmann’s tumor, is of 
unusual occurrence and, if not properly 
identified, may be mistaken for a malignant 
neoplasm and treated accordingly. It 
has been described in detail by Robinson 
(1), who regarded it as a clear-cell tumor 
in an area of localized polycystic disease. 
In 1928, Perlmann (2) reported and illus- 
trated by a color photograph a renal tumor 
which he diagnosed as a lymphangioma. 
Robinson believes this was a misinterpre- 
tation and that the lesion was actually the 
first adenomatous polycystic kidney tumor 
to be described. His own case he con- 
siders the second in the literature, although 
it had been reported earlier by Power (3) 
as a cystadenoma. 

A benign renal tumor cannot usually be 
differentiated radiologically from a cyst 
or malignant neoplasm (4). The tumor 
to be described here, however, presents a 
distinct radiologic appearance not en- 
countered in other renal lesions. The 
characteristic feature consists in circular 
calcified plaques situated about the mar- 
gins of cysts of various sizes, within the 
tumor. These calcifications are not stip- 
pled or irregular as in the necrotic areas of 
malignant renal neoplasms, nor do they 
form a dense shell of calcification such as 
is seen on the outer surface of a renal cyst 
(6, 7). The problem in the interpretation 
of abdominal films or intravenous pyelo- 
grams lies in the exclusion of such possi- 
bilities as an intrarenal aneurysm, heman- 
gioma, a dermoid tumor, or papillary 
cystadenoma (8, 9). 

No description of this intrinsic calcifi- 
cation has been found in the literature, 
and it is not mentioned by Power, who 
published the only roentgenogram of the 
tumor. Robinson, however, in his histo- 


Fig. 1. Right kidney as seen on the intravenous 
pyelogram. Arrows indicate the intrinsic circular cal- 
cified plaques within the tumor at the lower pole. This 
mass produces distortion of the renal pelvis and lower 
calyx. 


logic report refers to the presence of cal- 
cification located along the edge of a large 
cyst within the tumor, which is atheroma- 
tous. 


CASE REPORT 


F. L., a seventy-year-old white woman, gravida 5, 
paragravida 4, attended the Orthopedic Clinic of the 
University of Chicago on Sept. 17, 1959, because of 
arthritis of the knees, from which she had suffered 
for ten to fifteen years. She had been seen on 4 
number of earlier occasions. A gallbladder examina- 
tion in-1941 had been normal, but a review of the 
films showed evidence of a slight lobulation extend- 
ing from the lower pole of the right kidney which 
might easily have been overlooked as a part of fetal 
lobulation. On retrospect this slight bulge was 
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found to coincide exactly with the area of the tumor 
to be described below. 

In 1955 a dilatation and curettage had been 
done for endometrial gland proliferation, but no 
mention was made of an abdominal mass at that 
ime. Of interest, but without histologic proof, 
were a solitary nodule of the thyroid, hemangioma 
of the tongue, subcutaneous lipoma of the shoulder, 
and a microaneurysm seen on funduscopic examina- 
tion of the right eye. 





Fig. 2. 
specimen, showing (—) the calcified plaques within the 
walls of the larger cysts. 


Roentgenogram of the bisected surgical 


Because of the accidental discovery of a renal mass 
on the present occasion, the patient was admitted 
to the hospital on the same day. Her blood pres 
sure was 138/68 and pulse 74. The past history 
and symptomatology were noncontributory as 
related to the renal tumor. Laboratory data, in- 
cluding blood counts, blood chemistry, urinalysis, 
and serology were within normal limits. A chest 
examination on Sept. 28, 1959, was also normal. 
Examination of the abdomen showed a soft-tissue 
mass at the lower pole of the right kidney, 9 to 10 
(M. in its greatest diameter. There was some pres 
sure against the ascending colon, which was recog 
nized by its contents. Within the renal mass were 
several ill-defined calcified areas which were not 
seen in the gallbladder examination of 1941, and 
the possibility of phleboliths, stones, or an ex 
tremely vascular tumor such as an hemangioma were 





BENIGN ADENOMATOUS POLYCYSTIC KIDNEY TUMOR 





Fig. 3. 


Photomicrograph ( X100) of a benign ade- 
nomatous polycystic tumor of the kidney after decalci- 


fication and hematoxylin-eosin staining. A clump of 
benign clear cells is located along the wall of the cyst on 
the left and a dark streak of calcification is seen within 
the cyst wall on the right. 


suggested in preference to a malignant renal tumor. 
An intravenous pvelogram, on Sept. 29, revealed 
elevation, elongation, and distortion of the lower 
calyx and renal pelvis by the mass, but the only 
possibility suggested was a large cyst or tumor. 
The opposite kidney was normal. 

On Oct. 5, a right nephrectomy was done, and a 
large, firm, irregular mass was found at the lower 
pole of the right kidney. The gross specimen 
weighed 380 gm. and measured 14 X 5 X 5 cm. 
The mass itself was 7 cm. in diameter and was 
cystic, firm, and well encapsulated, without evidence 
of extension into the renal vessels or collecting sys- 
tem. Multiple cysts of various sizes were en- 
countered when the tumor was sectioned. The 
largest measured 5 X 3 cm. Some of these con- 
tained a dark red fluid, others an orange-red gelati- 
nous material. The intracystic areas measured | X 
1.5 cm. and were a bright orange-yellow color. The 
histologic diagnosis at this time was renal-cell 
carcinoma. 

With this diagnosis, the patient was referred for 
radiation therapy and received in a period of thirty 
days 4,065 rads to the renal bed in twenty-five 
treatments delivered by a 2-Mev Van de Graaff 
unit (half-value laver 12.5 mm. Cu, T.S.D. 100 
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cm.; opposing anterior and posterior fields of 18 X 
18 cm.). The patient has had continued out- 
patient observations in the clinic and at present is 
receiving treatment for a benign gastric ulcer but 
has had no symptoms from the renal lesion or 
treatment. 

Continued microscopic studies of the specimen 
have shown that the previous diagnosis was in error 
and that this is, in fact, a Perlmann’s tumor. The 
multiple cysts were lined with layers and clumps 
of benign clear cells and the walls were densely 
hyalinized, with focal areas of hemosiderin deposition 
and streaks of calcification. The renal parenchyma 
contained multiple dilated proximal convolutional 
tubules. The histologic diagnosis has excluded 
such benign kidney tumors as papillary cystad- 
enoma, adenoma, hamartoma, schwannoma, and 
multilocular cyst (10). 


DISCUSSION 

This is the third recognized case of 
benign adenomatous polycystic tumor of 
the kidney. It was originally misdiag- 
nosed as a renal-cell carcinoma and, be- 
cause of the incorrect histologic diagnosis, 
the patient received unnecessary post- 
operative radiation to the renal bed. 


Not only is the histologic appearance dis- 


tinguishing, but the radiologic observa- 
tions are also significant, showing the 
tumor growth extending over at least 
eighteen years and disclosing calcification 
about the walls of the cysts within the 
mass. Indeed, so different is the radio- 
logical appearance from renal-cell car- 
cinoma that the diagnosis of benign ade- 
nomatous polycystic tumor of the kidney, if 
considered, can be made _ preoperatively 
by the radiologist. 

Because of the presence of both large 
cysts and dilated proximal convolutional 
tubules, two theories of etiology have to be 
considered. Kampmeier’s (11) explanation 
is that the small cysts are a developmental 
error in the union between vestigial tubules 
and the collecting ducts. The larger cysts 
are the result of degeneration of secondary 
uriniferous tubules. This is probably the 
preferred explanation for the genesis of 
this tumor, as opposed to Hepler’s (12) idea 
that obstruction to the tubules and arterial 
insufficiency are responsible for cyst forma- 
tion. The etiology of the adenomatous 
growth is unknown. 
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SUMMARY 


1. To 2 cases of benign adenomatoys 
polycystic tumor of the kidney, or Per. 
mann’s tumor, appearing in the literature. 
third is added. 

2. The characteristic roentgen finding 
is the appearance of calcific plaques out. 
lining cysts within the tumor. Histologic 
studies confirm the presence of calcifica. 
tion in the cyst walls. 

3. Confusion with renal carcinoma and 
unnecessary radiation therapy can be 
avoided if this benign tumor is properly 
identified either histologically or radio 
logically. 

4. It is considered possible that some 
previous cases of renal-cell carcinoma re. 
ported cured by surgery, with or without 
irradiation, may actually have been benign 
adenomatous polycystic tumors. 
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logic study of this tumor. 
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BENIGN ADENOMATOUS PoLycysTIC KIDNEY TUMOR 


SUMMARIO IN INTERLINGUA 


Benigne Tumor Polycystic Adenomatose del Ren (Tumor de Perlmann) 


4 2 casos de benigne tumor polycystic 
adenomatose del ren (tumor de Perlmann), 
le quales se trova reportate in le litteratura, 
un tertie es addite. Le characteristic 
constatation roentgenologic es le demon- 
stration de placas calcificate que delinea 
cystes intra le tumor. Studios histologic 


confirma le presentia de calcification in le 
parietes del cystes. Le 


confusion con 


carcinoma renal—con le resultato de un 
superflue therapia irradiational—pote esser 
evitate si iste tumor benigne es identificate 
correctemente. 

Es considerate como possibile que certe 
casos de carcinoma de cellula renal pro le 
quales curation con o sin irradiation ha 
essite reportate esseva de facto benigne 
tumores polycystic adenomatose. 





Posterior Migration of a Herniated Disk’ 
LAIBE A. KESSLER, M.D., and WILHELM Z. STERN, M.D. 


HIS REPORT IS made to record the 
yy occurrence of an extruded disk migrat- 
ing to the dorsal extradural space at the level 
of L3-L4. Ina recent survey of the litera- 
ture, Rubinstein, Stern, and Jacobson (2) 
reviewed the subject of blocking of the 
spinal canal, complete and incomplete, by 
extruded disks. In no instance was the en- 
tire nucleus pulposus found dorsal to the 
thecal sac. 


CASE REPORT 


A 39-year-old-male was seen nine days after ex- 
periencing a sudden pain in the left calf, upon get- 


ting out of bed in the morning. This was so severe 
that the patient was immediately incapacitated: jt 
subsequently spread to the right buttock and was 
accompanied by weakness of both legs which soon 
progressed to complete inability to walk. Two days 
prior to hospital admission bladder and bowel func. 
tion failed. 

The patient was an extremely obese, heavily built 
man, apparently suffering intense discomfort, with 
abdominal distention and urinary retention. There 
was tenderness on deep pressure over the mid-lumbar 
area, and the slightest motion caused severe exacer. 
bation of pain. The lumbar curvature was flattened 
and there was spasm of the paravertebral muscles 
bilaterally. 

Motor examination demonstrated an almost com- 
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Fig. 1 Lumbar myelogram in frontal projection. The contrast agent was introduced at the level of L1-L2 
and there is a complete block to its passage caudad just above the level of the L3-L4 interspace The inferior 
margin of the Pantopaque column presents the serrated margin which is quite characteristic of the herniated 
intervertebral disk 

Fig. 2. Lumbar myelogram in oblique projection, revealing essentially the same findings noted on the frontal 


plane 


1 From the Divisions of Neurosurgery and Diagnostic Radiology, Montefiore Hospital, New York, N.Y. Ac 
cepted for publication in July 1960. 
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paralysis of the feet, with retention only of 
minimal plantar flexion. There was a 50 per 


plete 
very 


cent loss of extension of both knees and about 25 per 
cent loss of flexion. The hips showed 75 per cent loss 
of external rotation and abduction, as well as weak- 
ness of internal rotation and adduction. Flexion of 
the hips was minimal. Deep tendon reflexes were 
completely absent in both lower extremities. 


Fig. 3. 
interspace. 


just above the level of the L3-L4 interspace (Figs. 
1-3). 

A lumbar laminectomy was performed as an 
emergency procedure and, after removal of the 
lamina of L3 and L4, an extradural mass was identi- 
fied. This was first thought to be a tumor but, fol- 
lowing dissection from the dura, a thin strand of 
attachment was followed laterally around the left 


Lateral projection, again showing a complete block just superior to the L3-L4 
In addition, there is an indentation on the posterior aspect (arrow) of the 


lower end of the Pantopaque column, which is contrary to what would be expected with 


a herniated disk. 


Sensory examination showed a complete loss of 
pain sensation from L4 downward on the left and 
from $1 downward on the right. This included in- 
volvement of the saddle area. Position sense, touch, 
and vibratory sense were also absent distally in the 
left lower extremity but were partially intact distally 
inthe right lower extremity. Plantar responses were 
inactive. The abdominal reflexes were intact. 
Straight leg raising was limited bilaterally to 45°. 
On catheterization 1,000 c.c. of residual urine was 
obtained. 

Plain roentgenograms of the lumbar spine showed 
a transitional vertebra at the lumbosacral junction 
sacralization of the fifth lumbar vertebra), with 
minimal exostosis formation about the lower lumbar 
vertebrae. There was slight thinning of the in 
tervertebral disk cartilage at the levels of L4-L5 and 
Li-SI. 

A lumbar myelogram demonstrated a complete 
block to the passage of the contrast agent caudad, 


side of the spinal canal and was seen to enter the 
interspace at the L3-L4 level. On examination an- 
teriorly, it was quite obvious that the ligament had 
ruptured and the disk had completely extruded from 
this interspace and had migrated dorsally. 
Postoperatively the patient did very well. With 
persistent physiotherapy and continued bladder 
drainage he gradually acquired an ability to walk 
with canes and on recent muscle examination demon- 
strated a moderate improvement of all muscles pre- 
viously incapacitated except for a persistent paralysis 
of the left foot. Bladder and bowel function have 
returned. The patient has now resumed work. 


DISCUSSION 
This case is of interest because of the 
unusual position assumed by the extruded 
nucleus pulposus. Clinically and by physi- 
cal examination it was felt that herniated 





106 LAIBE A. KESSLER AND WILHELM Z. STERN January 196 
disk was a likely possibility, but after ex- and was confirmed by pathologic ¢. 
amination of the myelogram considerable amination. 
doubt was cast on this diagnosis because 

the translateral view indicated quite clearly 

that the obstruction came from the dorsal A single case has been reported of a block 

aspect of the Pantopaque column, while a in the spinal canal due to a completely ex. 
herniated disk would be expected to givean truded nucleus pulposus which had ni. PII 
indentation on the anterior aspect of the grated dorsal to the spinal canal at the i C 
subarachnoid space. The lower end of the L3-L4 level. To our knowledge this o¢ report 
opaque column presented a serrated mar- currence has not previously been recorded centur 
gin, characteristic of block due to herniated in the literature. diagnc 
intervertebral disk (1). The fact that the Montefiore Hospital able a) 
complete block was situated about 1.5 cm. og nag eo Ave. 
above the level of the intervertebral space — weir 

was not disturbing, since we had encoun- REFERENCES 

tered this on previous occasions. _1. _Epsretn, B. S.: Complete Block of Lumbar Spinal 

At surgical exploration the first impres- F Moentgencl, 6h: 770-783, Tune 1940. Pulposus. Am. 

sion upon seeing this mass located in the 2. RuBINSTEIN, B. M., STERN, W. Z., AND Jacos- 

dorsal extradural pee — that it might soll gM cgay Bing teeta as rere 

be a lipoma or fibroma. When the string- June 1959. 

like attachment was traced to the L3-L4 3. Tucker, A. S.: Myelography of Complete Spinal 


P : : a OpstRucTION. Am. J. Roentgenol. 76: 248-269, 
interspace, the diagnosis became obvious August 1956. 


SUMMARY 


SUMMARIO IN INTERLINGUA 
Migration Posterior de un Disco Herniate 


Es reportate un caso de bloco del canal tion de un massa extradural. Isto esseva 
spinal, causate per le complete extrusion de interpretate initialmente como un tumor, 
un nucleo pulpose que habeva migrate sed post su dissection ab le dura un tenue 
verso le dorsal spatio extradural al nivello fasce de attachamento poteva esser tra- 
L3-L4, con le resultato de perdita de ciate lateralmente usque al sinistra del 
motilitate e de disturbationes sensori in le canal spinal ubi il esseva observate que Chole 
extremitates inferior, con disruption del illo entrava in le interspatio al nivello “pear 
functionamento normal de vesica e in- L3-L4. to th 
testino. Le bloco esseva demonstrate per Le operation esseva sequite per le meli- assocl 
myelographia lumbar. Laminectomia oration del stato del patiente qui poteva here \ 
lumbar esseva effectuate, con demonstra-_ retornar a su travalio. years 
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Epidermoid Cyst of the Skull 


A Case Observed for Sixteen Years! 


BENJAMIN E. GREENBERG, M.D. 


PIDERMOID cysts of the skull are rare, 
EK only about 100 cases having been 
reported since the beginning of the last 
century. Standard texts on roentgen 
diagnosis of skull lesions describe the vari- 
able appearances of this interesting entity. 


On examination in September 1946, two years after 
the amputation, a lung nodule was detected in the 
left upper lobe, 6 cm. in diameter, consistent with 
metastatic tumor. The patient was referred to the 
VA Hospital in Memphis for treatment. There a 
metastatic bone survey, as part of a work-up for 
surgery, revealed an ovoid lytic lesion in the left 





Fig. 1. Oval osseous defect known to have been present since 1944, with characteristic sclerotic margin 


Fig. 2. 


Cholesteatoma, epidermoidoma, and 
‘pearly’ tumor are terms also applied 
to this condition. Because of unusual 
associated factors, the case to be presented 
here was observed over a period of sixteen 
years before surgical removal of the cyst. 
The varying radiographic appearances of 
the lesion in this patient at different stages 
of growth should contribute to a better 
understanding of its natural history. 


CASE REPORT 


A 22-year-old white male was found to have an 
steogenic sarcoma of the distal end of the left femur 
while inthe Army. In August 1944, an amputation 
tarough the proximal third of the femur was carried 
out, and the patient was discharged from the Army to 


From the Radiology Service, Veterans Administration Hospital, Memphis 15, Tenn. Accepted for publica- 
ton in July 1960. 
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Six years after detection the defect is larger and scalloped in outline. 


parietal bone (Fig. 1). The lesion measured 1.5 X 
2 em., was smoothly regular in outline, and was 
surrounded by a margin of sclerotic bone. It was 
radiographically characteristic of a benign epider- 
moid cyst. Review of films of the skull taken while 
in the Army in 1944 indicated that it was present 
at that time and had not changed in size or ap- 
pearance. There were no symptoms relative to 
its presence. A left upper lobectomy was done in 
October 1946. The lung nodule was characteristic 
histologically of metastatic osteogenic sarcoma. 

The patient was readmitted to the hospital in 
July 1947 because of the discovery of a second lung 
nodule in the left lower lobe, 4 cm. in diameter. 
A lobectomy was done, with pathological con- 
firmation of metastatic tumor. The lesion in the 
skull at this time was unchanged in size or ap- 
pearance. 

On readmission in November 1950, a cavitary 
tuberculosis lesion was detected in the right middle 


lobe. Sputum was positive for the tubercle bacillus 
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Fig. 3. Ten years after Fig. 2, the defect is con- 
siderably enlarged; the sclerotic margin is incomplete. 
Bone remnants of tables present. 


on concentration and culture. The defect in the 
skull (Fig. 2) showed an increase in size, measur- 
ing 1.7 X 2.5 em. In addition, the smoothly 
ovoid outline had now assumed a scalloped ap- 
pearance. Its sclerotic border was uninterrupted. 
It was still asymptomatic. Under treatment with 


streptomycin, PAS, and pneumoperitoneum, the 
sputum and culture became negative and by the 


time of discharge in June 1951 the lung lesion had 
regressed to a small fibrotic density. 

In March 1960 the patient again entered the 
hospital, complaining of a left parietal mass with 
slow enlargement over the preceding year. It was 
painless and unaccompanied by any symptoms. 
On physical examination a firm cystic mass, 4 X 
5 cm., was observed in the left parietal region, 
elevated about 3 cm. above the normal scalp. It 
was fixed and not tender. Radiographs of the 
skull showed the lytic lesion greatly increased in 
size, measuring 4 X 5 cm. in the lateral view (Fig. 
3) with loss of the sclerotic border in some areas. 
Within the lytic area were several irregular remnants 
of bone. In the anteroposterior view (Fig. 4) 
the lytic area was seen to involve the diploe in the 
middle of the parietal bone, with the outer table 
largely destroyed and the inner table somewhat 
depressed. On March 15, 1960, operation was 
undertaken. After division of the galea, the peri- 
osteum was found to be intact. Beneath the peri- 
osteum soft, white, avascular material was immedi- 
ately encountered. No outer table of the skull was 
recognized. After removal of the cyst contents, 
about 1 ounce of material, it was noted that there 
was a defect in the inner table, exposing but not 
eroding the dura. Because of the exposed dura and 
closeness of the lesion to the sagittal sinus, the cyst 
wall could not be completely removed. Gross 
pathological examination of the specimen revealed 
small fragments of soft, white, and yellow cheesy 


Fig. 4. Enlarged anteroposterior view showing bone 
remnant of outer table and depression of inner table 
of the skull. 


tissue. On microscopic examination the material 
was found to consist principally of fine, filamentous 
keratin. Portions of cyst wall were identified, con- 
sisting of a thin layer of stratified squamous epithe- 
lium. The findings were reported as characteristic 
of cholesteatoma. There has been insufficient time 
for follow-up since surgery. 


DISCUSSION 


This case is of unusual interest in that 
the changing radiographic appearance 
could be observed during the growth of 
an originally small intradiploic epider- 
moid cyst. The urgency of treatment for 
osteogenic sarcoma of the femur, two 
metastatic lung nodules, and pulmonary 
tuberculosis, outweighed consideration of 
surgery for the benign skull lesion. It 
was only after the latter became symp- 
tomatic that definitive treatment was 
carried out. Since the entire cyst wall was 
not completely removed, recurrence is 
likely. Malignant change has been re 
ported as a complication following multiple 
unsuccessful excisions. Early surgery 
offers a greater likelihood of complete 
eradication. 
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EPIDERMOID CYST OF THE SKULL 


SUMMARY 


A case of epidermoid cyst of the parietal 
bone is reported, with observation of the 
changing radiographic appearance over 
a sixteen-year period. 
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SUMMARIO IN INTERLINGUA 
Cyste Epidermoidic del Cranio: Un Caso Observate Durante Dece-Sex Annos 


Es reportate un caso de cyste epider- 
moidic del osso parietal que esseva sub ob- 
servation radiologic durante dece-sex annos 
ante su ablation. Le presentia del lesion 
esseva cognoscite in 1944 quando le pa- 
tiente—a ille tempore un homine de 22 
annos de etate—esseva subjicite a un 
amputation a causa de sarcoma osteogene 
in le termino distal del femore. A ille 
tempore e durante le duo sequente annos, 
le cyste esseva visibile in le pellicula como 
un ovoide lesion lytic, de contorno lisie- 
mente regular e circumdate de un margine 
de osso sclerotic. In 1950, illo habeva 
augmentate su dimensiones e le contorno 
habeva disveloppate un apparentia baiate. 


In 1960 le dimensiones habeva de novo 
crescite marcatemente, e in certe areas le 
margine sclerotic se habeva perdite. Le 
area lytic includeva nunc le diploe al centro 
del osso parietal; le tabula externe esseva 
destruite in grande mesura, e le tabula 
interne monstrava un certe depression. 
Esseva effectuate un operation, sed le 
ablation esseva necessarimente incom- 
plete. Le constatationes histologic esseva 
characteristic de cholesteatoma. Durante 
le intervallo ab le discoperta del tumor us- 
que a su ablation, le patiente esseva ope- 
rate duo vices pro metastases pulmonar. 
Ille esseva etiam hospitalisate a causa de 
tuberculose pulmonar. 





Effect of Irradiation to Adrenal upon Circulating 
Adrenal Cortical Hormone in the Ra 


M. G. GRIFFITH, J. Q. GRIFFITH, JR., M.D., M. B. HERMEL, M.D., and J. GERSHON-COHEN, M_D, 


HILE much has been written con- 
\ \ cerning the effect of roentgen irradia- 
tion upon the adrenal gland (1), as a result 
of the work of Zenker and Bernstein (2) 
we have been stimulated to pursue this 
problem further. These workers reported 
a fluorescence technic by which repeated 
measurements of corticosterone can be 
made in the blood of rats, and state that 
this is the preponderant adrenal steroid 
found in rat plasma, as little as 0.3 c.c. 
of which may be used for each determina- 
tion. It was believed that this procedure 
might be useful in following the effect of 
irradiation to the adrenal gland. Since 


it was desired to limit exposure to the 
area of one adrenal, the second adrenal 
was removed prior to irradiation. 


MATERIALS AND METHODS 


Under Nembutal anesthesia, the left 
adrenal was excised from 30 female white 
rats, each weighing 200 grams + 10 grams. 
One died under anesthesia, leaving 29 in 
the series. The first measurement of 
serum corticosterone was made four to 
twelve days following the adrenalectomy, 
according to the method of Zenker and 
Bernstein, with the Farrand fluorometer. 
Not more than 6 rats were tested in any 
one working day, and there were usually 
three working days each week. For the ob- 
taining of blood, the rat was not anes- 
thetized but was snugly wrapped in a towel, 
and the protruding tail was warmed and cut. 
Blood was expressed by gentle pressure, 
according to a technic previously de- 
scribed (3). 

Six days following completion of the 
initial test, 20 rats received irradiation 
to the right adrenal, the factors being as 


follows: 90 kv, 5 ma, 20 cm. target-skin 
distance, added filtration of 1 mm. 4j 
giving a h.v.l. of 2.2 mm. Al. The x-ray 
field was a circle 3.5 cm. in diameter, and 
exposure rate was 114.5 r/minute. Tey 
rats received 500 r measured in air, and 
the other 10 received 1,000 r. Nine rats 
remained unirradiated. 

Subsequent corticosterone blood levels 
were determined in groups of 6 (or 5) rats 
each group consisting of 2 (or 1) from the 
unirradiated and 2 from each irradiated 
group. Two blood levels without stim- 
ulation were secured from each rat after 
irradiation (see Table I for time range), 
and one level after administration of 
ACTH (exception: 1 control rat was bled 
twice, twelve days apart, after ACTH 
stimulation). We realize that it would 
have been desirable to obtain cortico- 
sterone blood levels directly before and 
after ACTH stimulation. However, each 
determination requires a_ considerable 
amount of blood, approaching 10 per cent 
of the rat’s total blood volume, so that if 
two assessments were made within a four. 
hour period, the results would have been 
most difficult to interpret. ACTH stim- 
ulation consisted of subcutaneous injection 
of 2 units of ACTH in 2 c.c. of water con- 
taining 15 per cent gelatin, a blood speci- 
men being secured three hours later. 

RESULTS 

Results are shown in Table I. Median 
and mean values differ only slightly, 
making it possible to interpret these data 
on the basis of arithmetical means with 
employment of the normal distribution 
theory.2 Thus, with use of Duncan's 
multiple range test for separation of sig- 


+ From the J. Q. Griffith, Jr., Foundation for Medical Research (M. G. G.; J. Q. G.) and the Department of 
Radiology, Albert Einstein Medical Center, Northern Division (M. B. H.; J. G.-C.), Philadelphia, Penna. Ac- 


cepted for publication in April 1960 


*We would express our thanks to Dr. Morris D. Finkner, Biometrician, New Mexico State University, 
University Park, New Mexico, for statistical analysis of the data 


110 





—— 


nificar 
a) T 
gamm 
than 

gamm 
ability 
Grouy 
nifical 
Grouy 
level. 
els of 
icant | 
rando 
betwe 
signifi 
actior 
level 
was | 
level 
Cc.) ; 
at th 
Grou 
and t 
could 
varia 


Th 


EFFECT OF IRRADIATION UPON CIRCULATING CORTICAL HORMONE 


TABLE I: EFFECT OF ADRENAL IRRADIATION UPON CORTICOSTERONE SERUM LEVEL 


Experimental 
Conditions 


No. of No. of 
Rats Tests 


Symbol 


29 4-12 days following unilateral 36.7 34.9 


adrenalectomy 


Serum Corticosterone, 

gamma/100 c.c. 

Arithmetical 
Mean 


Standard 


Median Deviation 





10.1 


9 Unirradiated controls; 4-14 days 48. 
after irradiation to treated 


group 


Repeated, 17-27 days after ir- 
radiation to treated group 
Treated (500 r) group, 4-14 days 


after irradiation 


Repeated, 17-27 days after 


irradiation 


Treated (1,000 r) group, 4-14 


days after irradiation 


Repeated, 17-27 days after 


irradiation 


Unirradiated controls, 36-48 days 
after irradiation of treated 
group, and 3 hours after injec- 


tion of 2 units ACTH 


Treated (500 r) group, 36-48 
days after irradiation and 3 
hours after injection of 2 


units ACTH 


Treated (1,000 r) group, 36-48 
days after irradiation, and 3 
hours after injection of 2 units 


ACTH 





nificant group means, it is apparent that: 


a) The mean level for Group B (46.2 
gamma 100 c.c.) was significantly greater 
than the mean level for Group C (37.2 
gamma 100 ¢c.c.) at the 5 per cent prob- 
ability level. (b) The mean level for 
Group D (44.8 gamma/100 c.c.) was sig- 
nificantly greater than the mean level for 
Group C, also at the 5 per cent probability 
level. (c) The difference between mean lev- 
els of Group B and Group D was not signif- 
icant and could be explained on the basis of 
random variability. (d) The difference 
between the two sampling periods was not 
significant and the group X period inter- 
action was not significant. (e) The mean 
level for Group E (58.3 gamma/100 c.c.) 
was significantly greater than the mean 
level for both Group F (43.8 gamma, 100 
ce.) and Group G (47.0 gamma/100 c.c.), 
at the 1 per cent probability level. (/) 
Groups F and G could not be differentiated 
and the apparent difference between them 
could be explained on the basis of random 
variability. 

Thus, if Groups A, B, C, and D are 


considered as unstimulated groups, at 
least in the sense that they did not receive 
ACTH, it is apparent that a significant 
fall in corticosterone level occurred only 
in the C (500 r) group. For this purpose, 
500 r would appear to be a more effective 
dosage than 1,000 r, an unexpected finding 
but one not without precedent in the field 
of biologic irradiation effect. However, 
for the ACTH-stimulated groups, the 
corticosterone level is significantly lower 
in both irradiated groups. 
DISCUSSION 

It may not be strictly correct to speak 
of Groups A, B, C, and D as “‘unstim- 
ulated’”” groups. While the rat that has 
been conditioned to handling does not 
particularly react to wrapping in a towel, it 
does not like having its tailcut. This may 
explain why the values obtained in the first 
test, Group A, tend to be somewhat lower 
than those in subsequent tests; this is espe 
cially true in comparison with Group B, the 
unirradiated group. It is least apparent in 
comparison with Group C, which seems to 
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have shown the most marked irradiation 
effect. 

All 29 rats have remained alive and 
apparently well for a period of six months 
following irradiation. 


SUMMARY 


Irradiation to the adrenal in the rat will 
lessen the rise of blood corticosterone level 
after stimulation by ACTH injection and, 
under certain conditions, slightly depress 
the unstimulated corticosterone level. 
This depression, however, under the condi- 
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tions of the experiment, was not sufficient 
to produce adrenal deficiency or impair the 
general health of the animal. 


M. B. Hermel, M. D. 
255 South 17th Street 
Philadelphia 3, Penna. 
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SUMMARIO IN INTERLINGUA 
Le Effecto de Irradiation Adrenal Super le Circulante Hormon Adreno-Cortical in le Ratto 


Esseva interprendite effortios pro deter- 
minar le effecto de roentgeno-irradiation 
adrenal in 29 rattos post adrenalectomia 
unilateral. Dece del animales recipeva 
500 r (mesurate in aere), 10 recipeva 1.000 
r, e 9 remaneva sin irradiation. Post le 
tractamento, le nivellos de corticosterona 
in le sanguine esseva determinate. 

Esseva trovate que irradiation adrenal 


in rattos reduce le augmento del nivello 
sanguinee de corticosterona post stimula- 
tion per injectiones de ACTH e—sub certe 
conditiones—deprime le _ nivello de 
corticosterona levemente in le absentia de 
stimulation per ACTH. Tamen, iste de- 
pression non sufficeva a producer un defi- 
cit adrenal o a minar le stato de sanitate 
general del animal. 
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A Comparison of Two Fluorometers Designed to Measure 
the Radiation-Induced Fluorescence of 
Silver-Activated Glass Rods’ 


NATHANIEL F. BARR, Ph.D., MARY STARK, B.S., and J. S. LAUGHLIN, Ph.D. 


HE POSSIBILITY of using silver-acti- 
Fees phosphate glass in the form of 
small cylindrical rods (1 X 6 mm.) for 
dosimetry in radiobiological, clinical, and 
health physics studies has prompted nu- 
merous investigations of their suitability 
jor this purpose and has led to the design 
of a variety of instruments for measuring 
the radiation-induced fluorescence (1). 
The Bausch and Lomb microdosimeter 
reader, now commercially available 
(Bausch and Lomb Optical Co., Rochester, 
NX. Y.) is the most recent in a series of 
constantly improved instruments. We 
have developed a system of mounting the 
rods in any commercially available fluor- 
ometer designed to accept 1-cm.-square glass 
cells (2). The results reported here were 
obtained with a Photovolt Model #540 
fluorometer (Photovolt Corporation, New 
York, N. Y.). 

In the Bausch and Lomb microdosimeter 
reader the rod is placed on a microscope 
objective surrounded by a polished alu- 
minum light-gathering cone, and the ex- 


citing light is parallel to the rod axis.° 


The output of the exciting light source is 
monitored by a reference photomultiplier. 
This contrasts with our arrangement, in 
which the exciting light enters normal to 
the rod axis and the photomultiplier is 
mounted at right angles to the incident 
exciting light (2). Since both instruments 
we glass filters to isolate exciting and 
luorescent light, as well as standard 
voltage supply and amplifier circuits, 
the major differences in performance are 
associated with this different geometrical 
arrangement. 

Fluctuations in the output of a properly 
tallasted high-pressure mercury are are 
mall over periods of several hours and do 
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not significantly affect the reproducibility 
of readings made with either instrument. 

With both instruments the principal 
source of irreproducibility is associated 
with the placement of the rod in position 
for reading. This leads to a 3 to 4 per 
cent standard deviation in readings of the 
same rod. More care must be taken when 
using the Bausch and Lomb reader, how- 
ever, since the optically polished faces of 
the rods are easily chipped in handling 
and loading in the mounting chuck. The 
readings obtained are very sensitive to 
the condition of the faces and extreme 
pains must be taken in the loading opera- 
tion if several readings are to be obtained 
on the same rod, or if the rods are to be 
reused. We have found that the rods are 
no longer usable after eight to ten readings. 

Careful selection of the rods is also 
necessary, since the observed fluorescence 
is proportional to the volume of the rod. 
As normally supplied, the rods have a very 
small variation in length (less than 1 
per cent), but their radii may differ by 
several per cent and this leads to signifi- 
cant volume differences. In our studies 
we have sorted rods on the basis of their 
diameters. The distribution of diameters 
among 422 rods was 36.6-37.5 mils, 10; 
37.6-38.5 mils, 82; 38.6-39.5 mils, 154; 
39.6-40.5 mils, 116; 40.6-41.5 mils, 54; 
41.6-42.5 mils, 6. It is apparent that 
careful sorting is necessary to obtain a 
precision of 4 per cent. The rods may 
alternatively, and perhaps more conven- 
iently, be sorted on the basis of mass. 
The effect of this variation is minimized 
when the rod is positioned in the holder of 
our instrument and framed by two aper- 
tures of constant cross section. 

The end-on illumination used in the 
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Fig. 1. 


Bausch and Lomb instrument results in a 
relatively long light path in the rod. Asa 
result of this long light path and the in- 
crease in opacity with radiation exposure, 
it is found that the measured fluorescence 
per unit dose decreases at high dose levels. 
A series of rods which received different 
doses were read in both instruments and 
the results are shown in Figure 1. At 
extremely high doses the measured fluo- 
rescence is found to decrease with increasing 
dose. 

The readings obtained when a set of rods 
exposed to radium gamma rays were read 
with both instruments are given in Table I. 
The Photovolt fluorometer was used at its 
maximum sensitivity, while the Bausch 
and Lomb instrument was used at 1/100 of 
its maximum sensitivity. Since with these 
settings approximately equal deflections 
are obtained with each instrument for a 
particular rod, it is seen that the Bausch 
and Lomb instrument is ultimately 100 
times more sensitive than our instrument. 
The rods used for these measurements were 
carefully sorted to have a diameter toler- 
ance of +0.5 mil. 

We find our instrument more convenient 
to use, especially if repeated readings are to 
be made on a single rod. The departure 
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from linearity of the Bausch and Lom) 
instrument occurs at relatively high doses 
(10,000 rads with cobalt-60 gamma rays, 
and 500 rads with 250-kvp x-rays) ang 
would probably occasion very little incon. 
venience in normal use of the rods in 
medical, radiobiological, and health phys. 
ics studies. Sorting the rods is, however 
a time-consuming process and, while not 
strictly to be regarded as a limitation of the 
instrument, represents the most incon. 
venient aspect of its use. If the rods could 


TABLE I: READINGS OF Rops Exposep To Raprry 


GAMMA Rays 








-—Fluorometer Readings*—~ ——Sensitivityt— 


eee Photovolt Bausch 


Dose 


(rads) Photovolt 


and Lomb 
0 2.5+0.1 4.2+0.2 
850 26.0+0.8 23.9 + 0.03 90 181 
,700 47.54+1.7 41.7+2.4 94 190 
2,550 69.9+2 67.1241 95 202 
3,400 92.6+7 7.326 94 
5, 800 180 + 1 131+1 96 
2,750 310 +7 194 +9 104 
5,000 161149 166 + 5 


Ls and Lomb 





Averages of 10 readings on 3 rods. 
+ (Dose/reading-blank) (blank). 


be obtained with a smaller volume toler- 
ance, there would be very little difference 
in the performance of the instruments ex- 
cept for the hundredfold greater sensitivity 
of the Bausch and Lomb _ instrument. 
With the rods which are presently avail 
able, advantage cannot be taken of this ex- 
tra sensitivity. 

We have considered the smallest measur- 
able dose to be that dose in water required 
to double the blank or ‘‘no dose’’ fluores 
cence of an immersed rod. This quantity 
represents a measure of practical sens: 
tivity. Table I shows that with both 
instruments this is approximately 100 rads 
for radium gamma rays. With 180- and 
250-kvp x-rays the sensitivity of both in- 
struments is approximately 5 rads. The 
greater inherent sensitivity of the Bausch 
and Lomb reader would be of extreme 
importance, however, if rods containing 
less silver were to be developed. This 
would lessen the quality dependence of the 
rods and decrease their blank reading; the 
consequent decrease in change in fluores 
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SUMMARIO IN INTERLINGUA 


Un Comparation de Duo Fluorometros, Construite pro le Mesuration del Fluorescentia 
Inducite per Radiation in Barras de Vitro a Activation per Argento 


Le possibilitate del uso de vitro phos- 
phatic, activate per argento, in le forma de 
micre barras cylindric, pro objectivos de 
dosimetria in studios biologic, clinic, e de 
physica sanitari ha stimulate le construc- 
tion de varie instrumentos pro le mesura- 
tion de fluorescentia inducite per radiation. 
Esseva interprendite un comparation inter 
le commercialmente obtenibile lector mi- 
crodosimetric de Bausch e Lomb e un sys- 
tema elaborate al Instituto Sloan-Ketter- 


ing in que le barras es montate in un fluoro- 
metro Photovolt. Le instrumento de 
Bausch e Lomb es ultimemente 100 vices 
plus sensibile que le systema Sloan-Ket- 
tering, sed le barras que es currentemente 
disponibile non permitte le exploitation de 
iste sensibilitate additional. In plus, si 
barras con un plus micre tolerantia de 
volumine poteva esser obtenite, il re- 
manerea pauc differentia inter le duo in- 
strumentos in lor efficacia. 
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A P-N Junction Semiconductor 
Radiation Detector for Use with Beta- 
and Gamma-Ray-Emitting Isotopes’ 

N. A. BAILY, Ph.D., and J. W. MAYER 


The use of semiconductor materials for radiation 
detection has been under investigation for many 
years. Cadmium sulfide, germanium, and silicon 
all have been tried. Cadmium sulfide dosimeters 
have been successfully employed at dose rates similar 
to those associated with therapy (1, 2). These have 
made use of the photoconductance properties of the 
crystal. Pulse operation of germanium and silicon 
surface barrier counters was originally accomplished 
at low temperatures (3, 4), and more recently at 
room temperature by the Oak Ridge group (5). 
P-N junction detectors made of silicon with a shal- 
low phosphorus diffused junction have been described 
(6, 7). 

These units have proved suitable for the detection 
of heavy charged particles but not for use with beta 
or gamma radiations. Because of the shallow de- 
pletion region and the low atomic number of silicon, 
energy deposited by these radiations in the charge- 
sensitive region was insufficient to produce pulses 
above the noise level. In some instances where high 
resistivity material (>10,000 ohm-cm.) was avail- 
able, beta rays could be measured if a sufficiently 
low noise amplifier was used. Recently a unit made 
from gallium arsenide, having a zine diffused junc- 
tion, has been successfully employed as an x-ray 
dosimeter (8). 

In order to use the P-N junction semiconductor 
as a detector for high-energy charged particles and 
for x- and gamma rays, one has to increase the 
energy deposited within the charge-sensitive region. 
This may be accomplished in two ways: first, by 
increasing the atomic number of the semiconductor 
material; second, by increasing the depth of the 
charge-sensitive region. We have chosen to attack 
this problem by the latter approach. Silicon has 
been successfully diffused with a lithium impurity, 
and by ion-drift technics a sensitive volume has 
been established with a width of about 1 mm. in 
comparison with the usual 10- to 100-micron width 
established when silicon is diffused with phosphorus 

Lithium-diffused silicon P-N junction devices 
have shown very good sensitivity to beta ray, 
gamma ray, and mixedemitters. The following table 
gives approximate sensitivity values derived ex- 
perimentally with the use of dry sources having 
an approximate area of | sq. cm. and a detector of 
3 mm. diameter. Values given are those recorded 


— 


when the electronics was adjusted to give a y, 
background level. 








SS 
a | 


Isotope epm/mr/hr. epm/e 





Co 20 
Csi 20 
[131 (+) 60 
P(e ++) ee 
p32 


22 at 10 cm, 
2720 at 2 cm, 





With a Co® needle (1 cm. X 1 mm. diam.) the 
sensitivity was 250 cpm/mr/hr. when a backgrounj 
of about 60 cpm was allowed. This background was 
mainly due to noise pulses generated in the cables 
and the electronics. The use of a low noise ampli. 
fier should improve the signal-to-noise ratio, thereby 
allowing use of the detector at higher sensitivity 
settings. Sensitivity can also be gained through the 
use of larger area detectors. 
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1 From Nuclear Measurements Department, Nucle 
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Practical Uses for the Radiation 
Polymerization Dosimeter in 
Radiation Therapy’ 


FRANK E. HOECKER, Ph.D. 


The recent development of an improved dosimetn: 
liquid has extended the usefulness of the radiation 
polymerization dosimeter? (1-3) into the rang 
of deep-therapy doses. For exposures above 400 


it can be used to monitor skin doses (entrance 


exit portal) and tissue doses to the linings of # 
cessible cavities. In this extension of the usell 


ness of this dosimeter, the unique characteristts 


* The papers presented here were read at the Forty-sixth Annual Meeting of the Radiological Society 


North America (Physics Section: 


Radiology in November 1960 


Work in Progress), Dec. 7, 1960. 


They were submitted for publication " 
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Variation of gel dose with dose-rate. 


Fig. 1. 


are retained which led to its development for the 
high dose ranges (0.5 to 10 megarads) used in food 
preservation and drug product sterilization: small 
size, instantaneous readout without auxiliary 
equipment, sharpness and irreversibility of end- 
point. 

The dosimeter consists of three dosimetric cells 
sealed in a transparent waterproof packet (3/4 
X 3/4 X 1/4 inch). Each cell is a sealed No. 3 
gelatin capsule containing the dosimetric liquid and 
asmall gas bubble. Exposure to the dose of radia- 
tion for which it was designed results in the forma- 
tion of active radicals, which initiate crosslinking to 
form an infinite network. The transition from a 
liquid of low viscosity to a molecular network of 
infinite viscosity (a gel) occurs with explosive 
suddenness after 97 per cent of the design dose is 
delivered. This is the dosimetric end-point and is 
detected visually by immovability of the bubble. 

Measurements of the gel dose over a wide range of 
dose rates (1.0 to 2,500 r/min) with 250-kvp x-rays 
iv. = 26mm. Cu) and with Co gamma rays 
meld the data of Figure 1 (high-scale curve), That 
portion of the data applicable to deep therapy is 
shown by the low-scale curve, on which the maxi 
mum low-to-high deep therapy dose-rate range is 
shown. The corresponding variation in dose over 
this Tange is +5 per cent of the dose at the mid 
point of the range. 

Figure 2 shows the variation of gel dose at a con 
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Fig. 2. Variation of gel dose with half-value layer. 


stant dose rate of 50 r/min. when the radiation 
energy is varied from 100 kvp. (0.05 mm. Cu h.v.1.) 
to 1.25 Mev (Co® gamma rays). The essentially 
constant dose sensitivity over the deep-therapy 
energy range would permit the use of these 
dosimeters by the radiologist or technician to moni- 
tor the source output at frequent intervals in an in- 
stallation in which the services of a radiological 
physicist are available only annually or semi- 
annually. This by no means implies its use as a 
substitute for the annual complete calibration. 

A double check would be obtained if these do- 
simeters were used on the skin surface or in cavities 
to monitor the tissue dose. Under these conditions 
it is necessary to take account of the presence of 
softer scattered radiation which lies in the energy- 
dependent region of the curve. 

The dosimeters are dose-stable over long periods 
of time when refrigerated and protected from strong 
light during storage. 
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1 From the University of Kansas, Lawrence, Kans 
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Cobalt-60 Depth-Dose Correction as 
Determined by Transmission Dose 
Measurements’ 


R. J. SCHULZ, M.Sc., G. A. COHEN, M.D., 
J. P. TSAI, M.D., and J. C. EVANS, M.D. 


Although the introduction of central-axis depth- 
dose data, measured in tissue-equivalent phantoms, 
elevated clinical radiation therapy to a semiquanti- 
tative discipline, it is generally recognized that in 
many instances these data, however accurate, fall 
short of indicating the true dose distribution in the 
patient because of variations of tissue types within 
the treatment field. In order to determine the mag- 
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nitude of the effect that tissues of different densities 
have upon central-axis depth dose, a technic based 
upon transit-dose measurements and _ physically 
similar to schemes reported earlier, has been de- 
veloped. In addition to providing factors which 
correct depth-dose data for tissue variations, a 
second requirement of this investigation was that 
the technic evolved should be simple enough to be 
carried out as a routine procedure by the resident 
staff. 

Instrumentation consists of a simple straight- 
bore collimator mounted to the primary beam shield 
of a rotating cobalt-60 unit. This collimator is de- 
signed to carry the standard 25-r Victoreen do- 
simeter. The patient’s transmission is determined 
by making one measurement during the course of 
treatment and another, under identical conditions, 
with the patient removed. Next, the effective 
absorption coefficient is determined from a family 
of curves which relate per cent transmission and 
patient diameters. 

It is assumed that the contribution of scattered 
radiation to central-axis depth dose will not change 
appreciably when the treatment field includes 
tissues whose densities differ from unity. Central- 
axis depth dose will therefore depend mainly upon 
primary beam absorption. When measured ab- 
sorption coefficients differ from that for unit density 
material, depth-dose data should be modified in ac- 
cordance with the ratio e “'/e “ where yu! is the 
experimentally determined linear absorption co- 
efficient, y, is the coefficient for unit density material, 
and ¢is the tumor depth. 

Because of the asymmetrical location of tumors 
and tissues of different densities within the body, 
the depth-dose correction factors determined by 
transit dosimetry are applicable only to opposed 
portal treatment plans where the effects of asym- 
metry will average out. This has been experimen- 
tally verified with a variety of asymmetrical phan- 
toms. 

Transit dosimetry applied to patients with lung 
tumors has resulted in depth-dose correction factors 
ranging from 1.00 to 1.18. It was not possible to 
correlate these data with the appearance of the lung 
on a diagnostic x-ray film. Measurements made for 
mediastinal fields resulted in correction factors be- 
tween 0.90 and 1.00. 


1 From the Department of Radiology, Albert Ein- 
stein College of Medicine, Yeshiva University, and the 
Bronx Municipal Hospital Center, New York, N. Y. 


Dose Distribution in Grid Therapy 
with 15- to 33-Mev Electrons’ 


J. OVADIA, Ph.D., and J. McALLISTER, M.D. 


The physical characteristics of high-energy elec- 
tron beams which make them attractive for thera- 
peutic application have been described (1, 2) and 
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the following advantages have been emphasized 
the wide range of penetration, which js mainly de. 
pendent on electron energy; the ease of obtainins 
practical field sizes; the low absorption jn ne 
which is characteristic of high-energy radiatioy 
the possibility of reducing the integral dose by using 
only one or two fields. ; 

The absence of a sizable build-up under the gy. 
face in electron therapy leads to a relatively high 
skin dose in contrast to kilocurie cobalt teletherap; 
and megavoltage x-ray beams. Although, in oy 
experience, skin reactions normally do not limit the 
ability to deliver the prescribed tumor dose, the, 
may be a source of discomfort to the patient which 
one might want to eliminate. The use of grids jn 
connection with high-energy electrons, to achieve 
protection of the skin and healthy tissue overlying 
the tumor, has been reported previously (1, 3, 4, 5 
Contrary to the situation prevalent when grids are 
used with x-ray beams, a completely uniform dis. 
tribution over the entire area of the beam is obtained 
at a relatively shallow depth, due to scattering. 

This report describes a study of the effect of two 
grid parameters on the dose distribution: 

1. Variation of grid ratio: 60% closed/40% 
open, 50% closed/50% open, 40% closed/60% 
open, all for an 8-mm. diameter hole size. 

2. Variation of hole size: 5-mm. hole, 8mm. 
hole, 1.1-cm. hole, all for a 60% closed/40% open 
grid ratio. The grids were made by drilling a 
hexagonal array in a lead sheet 1.25 cm. thick. The 
experimental results were obtained by measuring 
the density of film embedded in a unit density 
Presdwood phantom exposed through various grids 
to electrons of 15, 25, and 33 Mev. 

A study of the central-axis depth-dose distribu- 
tions leads to the following conclusions: 

1. The depth of the non-uniform dose distribution 

in the phantom increases with hole size; how- 
ever, the grid ratio, within the limits investi- 
gated, has little effect. 
A build-up of the dose occurs behind the closed 
areas of the grid, leading to a fairly flat max: 
mum in the dose distribution. The depth at 
which this maximum occurs increases with hole 
size, and its width is greatest with a 40% closed 
60% open grid ratio. 


Thus it appears that there is no optimum value 
for the grid ratio and hole size, but that a definite 
combination should be selected, based upon the 
depth and thickness of the volume to be irradiated. 
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= GuDDEN, F., AND Eury, E.: [In] Betatron und 
‘Jekobalttherapie, ed. by J. Becker and K. E. Scheer. 


= Germany, Springer, 1958, pp. 196-198. 


1 From the Tumor Clinic, Michael Reese Hospital, 
Chicago, Ill. 


The Calculation of Isodose 
Distributions in Interstitial 
Implantations by a Computer' 


ROBERT J. SHALEK, Ph.D., and 
MARILYN A. STOVALL, B.A. 


In interstitial implantations of linear radioactive 
sources, such as radium needles, it is usual for the 
radiotherapist to base the treatment upon an esti- 
mate of a single parameter called the effective 


minimum dose. At best, the dose to a few selected 


Fig. 1. The transverse tomogram of a volume im- 
plantation of radium needles. The light spots indicate 
the positions of the needles, each of which has 1.33 mg. 
radium content, 4 cm. active length, and 0.65 mm. Pt 
ultration. A series of cross-sectional cuts is made at 1- 
cm. intervals in a single radiographic exposure, and the 
cut which most nearly passes through the center of the 
implantation is chosen for calculation. In some cases 
the essential features of the implantation would not be 
revealed by this procedure. 


pomts may be calculated. By means of an auto- 
matte computer it is possible to produce a complete 
sodose distribution in a cross-sectional plane of an 
implantation, providing the same quality of infor- 
mation about the dose distribution as is normally 
wailable for external beam radiation treatments. 
The following steps, which can be taken by rela- 
twely unskilled personnel, provide a precise calcu- 
ation of dose in a plane through the implantation. 


O 


Fig.2. Isodose distribution in a cross-sectional plane 
of the implantation shown in Fig. 1, resulting from the 
calculation of dose to points on a 1-mm. grid (shown by 
markings over part of the area). The heavy circles are 
the needles, and the dose rate units are rads/hr. The 
automatic computer is given the type and location of the 
needles as data. The machine computes the square of 
the distance from a needle toa point, refers to a table for 
the associated dose, then sums the doses from all needles 
tothe point. Points on the grid are considered in turn, 
and the final isodose pattern is drawn by hand. 


The cross-sectional geometry of the implanta- 
tion is obtained by transverse tomography (1), 
as is shown in Figure 1. A co-ordinate scale 
is overlayed upon the radiograph to obtain 
locations of the needles. 

The dose, based upon the type and location of 
the needles, is calculated to points on a 1-mm. 
grid by a digital computer. 

Listing of the dose points by the printer is con- 
trolled so that the printed doses bear the correct 
(but enlarged) geometrical relation to each other 
when the printed sheets are pasted together to 
produce a map of the implantation. 

The isodose contours are drawn on the map of 
the implantation, and a photographic reduction 
is made for inclusion in the patient’s chart. 

Thus far, steps 1 and 2 have been accomplished 
as planned, but steps 3 and 4 have been done by more 
laborious hand methods to produce distributions such 
as are shown in Figure 2. The IBM RAMAC com- 
puter in this institution requires approximately ten 
hours of computation time for an average calculation. 
It is planned to use a faster computer, such as the 
IBM 1620, which can do the same calculation in ap- 
proximately five minutes. By hand, the computa- 
tion would require several man-weeks. 

It is possible that the increased knowledge of dose 
distribution promised by this method, together with 
clinical insight, could result in substantial improve- 
ment in interstitial treatment. To gain knowledge 
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on this point, the dose distributions in previously 
treated cases will be calculated and compared to the 
known effectiveness of the treatment. Particularly, 
those cases will be investigated in which the clinical 
results were better or worse than anticipated. 


ACKNOWLEDGMENTS: It is a pleasure to acknowledge 
the aid given in programming by Miss Mary Edith Hor- 
rocks and Mr. David Harbin of the International Busi- 
ness Machines Corporation. 
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Radiology 74: 


A Photographic Method of Measuring 
Fluoroscopic Dose to the Patient 


HANSON BLATZ! and EDWARD R. EPP? 


Investigators attempting to assess radiation ex- 
posure of the population from the medical use of 
x-ray equipment all agree that an important segment 
of the dose is contributed by fluoroscopes. In any 
estimate of patient dose there is an interest in several 
possible methods of expression: dose to the gonads, 
dose to the blood-forming or other organs of interest, 
and total integral absorbed dose. 

Various attempts have been made to measure and 
estimate the average dose for specific examinations. 
Because of the continuously changing location and 
size of the field, combined with the practice of 
switching the beam on and off and occasionally 
adjusting the brightness (dose rate), an accurate 
measurement of the dose per examination has been 
virtually impossible by the usual means. It is 
generally recognized that all of the following factors 
must be measured: entry dose rate, exposure time, 
size, shape and location of the field. As a fluoro- 
scope is generally used, all of the above factors may 
vary, and most often do. The need to make 
measurements during actual examinations appears 
to be obvious. 

Thimble chambers and parallel-plate chambers, 
as used to monitor therapy beams, could be used to 
measure dose, but the recording of the important 
exposure pattern is difficult. 

Through the co-operation of the Eastman Kodak 
Company, specially packaged insensitive ‘‘Com- 
mercial’’ films in “‘Ready Pack’’ envelopes* have 
been used to cover the panel of a fluoroscope prior 
to the examination of a patient. A number of ex- 
posures have been made by taping the films to the 
fluoroscope panel and indicating the location of the 
patient’s shoulders and hips on the film (Fig. 1). 
After examination, the large films have been meas- 
ured by means of a special densitometer designed 
to handle large film sizes. 

Since it was more convenient to supply us with 
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Figure 1 


standard 14 X 17-inch film, we are using two such 
films side by side, with a means for indexing them 


relative to each other. A single film would probably 
be easier to use, but the processing of oversize film 
presents problems. 

Preliminary investigation with films confirms our 
opinion that technics vary considerably even for the 
same type of examination. In most cases it seems 
feasible to make a single densitometer measurement 
for any particular rectangular exposure and evaluate 
the dose at any point where rectangles overlap by 
merely adding the various components. 

The second phase of the dosimetry problem has 
just been initiated and significant results are lack- 
ing. Phantom measurements are being made in 
which the various entry dose patterns are being re- 
constructed. For such measurements a_ technic 
previously described by one of the authors (E. R. 
Epp) is being used. It appears that the use of the 
original exposed films may be helpful in setting up 
the fluoroscope to expose the phantom. 

The only serious problem encountered so far has 
been in the case of certain examinations done by 
some fadiologists, in which the patient is rotated 
during examination. In general, although thi 
method of dose measurement has a number of sources 
of error, we believe that it offers us a better estimate 
of fluoroscopic dose than any other method which 
has been used so far. It also appears that the re 
sulting film has some educational value in assisting 
the examiner to minimize the dose to the patient. 
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Future plans include the evaluation of radiation 
dose from various standard fluoroscope technics as 
yell as certain specialized technics involving large 
exposures, aS in cardiac catheterization. 


1 New York University Medical Center, New York, 
,V 
. Sloan-Kettering Institute for Cancer Research, 


vi York, N. Y. 
Ticemercial” and ‘‘Ready Pack’’ are Eastman 


Kodak trade names. 


Effectiveness of Mass Survey of 
Diagnostic X-Ray Equipment in 
Promoting Radiation Safety 


C. M. SHARP, M.D.,1 E. G. WILLIAMS, M.D.,' and 
J. R. KNAPP, M.D.? 


The Division of Radiologicai and Occupational 
Health of the Florida State Board of Health, in 
conjunction with local health departments, is 
presently engaged in a state-wide mass safety survey 
of operating diagnostic x-ray equipment in the offices 
of private practitioners. This is a voluntary pro- 
gam approved by the local medical societies. 

The initial study (1) in Dade County involved 
204 fluoroscopes and 204 roentgenographic units. 
These were examined with reference to adequate 
coning, filtration,.target-panel distance, table sur- 
face dose rate, shutter adjustment, and the presence 
of such safety equipment as protective flaps, Bucky 
slot covers, timers, protective aprons and gloves, 
gonadal shields, operator shielding, fast-film and 
high-speed cassettes. 

The total aluminum equivalent filtration was 
determined indirectly, where necessary, by the 
method of Hale et al. (2). A standard Victoreen 
520 r-meter and two 25-r chambers were used for 


direct measurements and a calibrated 2-mm. thick~ 


aluminum cap was provided for beam quality meas- 
wements. A Nuclear Chicago cutie pie was used for 
scatter measurements. 

At the conclusion of each survey a written report 
was made to the operator of the installation, to- 
gether with recommendations for elimination of 
potential hazards of the particular installation. The 
majority of the recommendations were based on 
N.B. $. Handbook 60 (3). 

Approximately one year following the initial 
survey, a follow-up study was done in which con- 
tact was made with 50 randomly selected offices 
‘fa resurvey. This resurvey included 37 fluoro- 
scopes and 32 radiographic units. 

Table I gives an indication of the compliance with 
the written recommendations. 

If this small sample is an indication of a voluntary 
‘sponse to suggestions for a decrease of potential ra- 
tation hazards in the privately operated fluoroscopic 
ot radiographic installations, it points to a need for 
‘urther efforts to promote radiation safety among 
phvate practitioners. 


TABLE I 








-—Compliance— 
Recommendations No. Percentage 





Fluoroscopes 
Add aluminum filtration 26 
Adjust shutters for proper 7 57 

collimation 

Add cone 
Add timing device 
Protective lead flaps 
Bucky slot cover 
Screen alignment switch 


Radiographic Units 


27 


rr 


NPD oror 
Conoco, 


Cones 

Use of available cones 

Aiming device 

Aluminum filter 

Operator shield 

Lead shielding in wall 

Change position of cassette 
holder 

Protection for person hold- 
ing patients 

1 Gonadal shielding 


mS 00 Oe GW © 
CL a 


_ 





Discontinued use of fluoroscopes, 7. New machines, 
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Radiological Physics at an 
Oceanographic Institution 


T. R. FOLSOM,! R. A. CRAMER,' and 
G. J. MOHANRAO? 


It was inevitable that radiologists should become 
associated with oceanographers; the most extensive 
and complex of all the radiological experiments were 
done on tiny islands far out in the world’s greatest 
ocean. Oceanographic factors had to be considered 
from the outset, and people from at least one oceano- 
graphic institution were present during the trying 
out of all the major weapons. Much of the informa- 
tion that is presently available for predicting the 
probable exposure hazard to civil populations from 
fall-out comes from measurements made on oceano- 
graphic survey ships using the technics of the radio- 
logical physicist. 

The effects of past nuclear weapons upon the ocean 
are being followed at several institutions. At the 
Scripps Institution of Oceanography considerable 
attention has been devoted to the character of the 
gamma-ray background and the way in which this 
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has been changed and will be further changed by 
nuclear weapons and nuclear energy. Equipment 
has been developed for measuring the gamma field 
inside a large volume of water in which gamma-ray 
sources are uniformly distributed. Studying the 
ocean directly by submerged gamma-ray detectors is 
frequently desirable, especially as the information is 
gained immediately. For greatest sensitivity, how- 
ever, the oceanographic radiologist must borrow some 
of the tricks of the radiochemist. Large samples 
must be taken, and some concentration must be done 
before measurements are made. Fortunately, with 
many gamma-ray emitters, much information can be 
obtained without elaborate chemical separations; 
this is because the modern gamma-ray spectrometer 
can make decisions of this sort electronically. A 
technic has been devised at Scripps to monitor the 
present contamination of Cs!* in the sea by pre- 
cipitating all the cesium together with much of the 
potassium and finally assaying the wet precipitate 
with a multichannel spectrograph. Accessory digi- 
tal computer equipment for speeding up routine 
assays of this sort was developed last year and has 
since. been released by the University to a com- 
mercial manufacturer. This equipment permits 
storage of gamma-ray spectra on magnetic tape, and 
rapid intercomparison of stored background and ref- 
erence data. 

The effect of a city and its population on the radio- 
activity in the sea has been investigated by routine 
sampling over two years in the sewage treatment 
plant of a large coastal city. Several activity con- 
centrating and discriminating factors were found to 
exist in the plant; it was possible to monitor sepa- 
rately the radioiodine and radiocobalt from medical 
use, as well as several other natural and artificial 
activities. It has been found that the trend of 
cesium 137 is quite consistent with the level and 
variation that could be predicted from the reports of 
the trend and magnitude of radiocesium current in 
foods. 


r 
DUMONT 6467 
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emits. An extremely rapid coincidence detector jg 
being adapted for use with large specimens and 
being combined with a well-stabilized multichanne 
pulse-height analyzer. 


Note: The Office of Naval Research has been 
supporting the application of gamma-ray technis 
to oceanography, and the Atomic Energy Commis. 
sion, Division of Reactor Development has spon- 
sored the investigation into city sewage. 

' Scripps Institution of Oceanography, La Jolla, 


Calif. 
? California Institute of Technology, Pasadena, Calif. 


New Simple Radiation Scanning 
System! 


T. FIELDS, G. CLAYTON, and J. KENSKI 


This laboratory has been concerned with the 
development of a simplified system of scanning a 
radiation site with a scintillation counter. We have 
designed a complete single-packaged unit, approxi- 
mately 3 inches in diameter by 12 inches in length, 
containing the entire detector, amplifier, and indi- 
cating device. 

The instrument (Fig. 1) contains a 1/4-inch OD. 
X 2-inch Nal (Tl) crystal and DuMont 6467 photo- 
multiplier powered by a transistorized high voltage 
power pack (11/2 X 1'/2 X 1'/sinches). Theoutput 
of the photomultiplier is fed through a two-stage 
transistor impedance matching amplifier to an 
Amperex 6977 subminiature indicator triode biased 
negatively to zero light output. 

The light pulse from the triode is fed by light 
pipe (or lens) to Polaroid 400 film. Typical rated 
light output of the triode is 3 to 4 foot lamberts. 

Preliminary experiments with a 10-microcurie I" 
source, 4 inches distance, gave positive pulses of | t 
2 volts. The permissible scanning rate for these 
early tests was 3 inches per second. 


AMPEREX 
6977 
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(FIXED) 
Fig. 1. 


Although radiocesium is easily monitored in the 
treatment plant, tracing it in the sea, even close to 
the outfall, would be difficult; this is true for cobalt 
60 also. The marine biologist is extremely inter- 
ested in cobalt in trace chemical levels, and for this 
reason work at Scripps is under way for assaying 
cobalt 60 by use of the dual gamma radiation it 


(FIXED) 


ON SCAN MECH 


New radiation scanning device (Fields, Clayton, and Kenski). 


Typical scanning patterns of known  sourt 
geometry and thyroid phantoms are shown @ 
Figures 2 and 3. Resolution, definition, and cot 
trast can be improved by the proper choice of scat 


ning speeds, absorbing and/or scattering materi 


on crystal, and triode bias. 


Additional development is presently being carne 
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ased 
Typical scanning patterns obtained 
light with new device. 
ated 
. nwith the view of designing a mechanical scanning 
iy system of a simplified type to permit a light-weight 
lt economical unit. Also, earlier tests and designs 
these JH indicate the excellent possibility of using the re- 
ently available combined photo-conductive (PC) 
and electro-luminescent (EL) plates to display the 
utput instead of Polaroid film. The obvious ap- 
ication, extension to x-ray fluorescent screen 
anplification, offers a real possibility of reducing 
adiation exposure. It is also possible to mount a 
admium sulfide photocell over the triode and to 
eed a meter directly to use the device as a simple 
survey meter 
From the Physics Section, Radioisotope Service, 
A Hospital, Hines, III. 


A Continuous Monitored Dialysis- 
sure @ Petftusion Device for Study of Two 
n it Compartment Systems' 


con > 
can CVIN KAPLAN, M.D., and JOHN J. IMARISIO, M.D. 
teria Radioisotope technics have made possible the 

be: dynamic equilibrium in a two-compartment 
une’ ® ©*m with the aid of a radioactive label placed in 


RADIOLOGICAL PHYSICS 


one of the compartments. A method is presented 
allowing the continuous monitoring of such a sys- 
tem. 

A small ‘“‘Visking’’ dialysis bag containing a milli- 
liter of test solution is placed in a test tube. The 
dialysate flows by the bag from a reservoir at a 
constant rate, adequate for rapid removal of dif- 
fusible radioactivity from the bag. The system 
thus maintained in a continuous state of disequilib- 
rium is monitored in a scintillation well counter 
coupled to a count rate-recorder system. 

Under simple test conditions, a labeled, diffusible 
solution is placed in the bag and the rate of diffusion 
from the bag proceeds at a constant rate. The rate 
may be studied as influenced by temperature, par- 
ticle size, transference, membrane porosity, pH, 
concentration gradient or charge effect. 

In the case of labeled large molecules, e.g., I'%!- 
human serum albumin, the escape of protein is 
negligible, but escape of I'*! is proportional to dis- 
sociation. By correcting for the rate of I'*! loss 
from the bag, a dissociation constant may be ap- 
proximated. If excess quantitated and labeled 
I'31_tri-iodothyronine (T;) is added to serum protein 
in the bag, a multiple phase rate curve will result; 
the rapid component is free T; loss, the slow com- 
ponent T; protein dissociation. Extrapolation of 
the rates to zero time intercept will reveal binding 
capacities of the protein. 

By use of the system as a perfusion chamber, a 
nondiffusible protein molecule, cell, or bacterial 
suspension, particle or tissue fragment in the dialysis 
bag can be studied for binding characteristics of a 
diffusible gamma-emitting substance in low concen- 
tration in the dialysate. The effect of various agents 
as exemplified by drugs, hormones, or enzymes, acting 
on the binding or release rate of radioactive materials 
bound to nondiffusible components, can be ascer- 


> tained. 


Such a generalized approach, particularly if 
modified for detection of beta-emitting isotopes, 
should prove applicable to the study of a wide variety 
of living and nonliving systems. 

1 From the Radioisotope Service, VA Hospital, 
Hines, Ill. E. K., Chief; J. J. 1., Assistant Chief 


A Radioisotope Concentration 
Gradient Analyzer—Design and 
Application’ 

ROSALYN S. YALOW, Ph.D., and SOLOMON A. 
BERSON, M.D. 


Measurement of the sedimentation velocity of 
trace concentrations of proteins in the presence of 
much higher concentrations of other proteins can- 
not be made in the usual manner with an analytic 
ultracentrifuge using optical technics. Radioiso- 
topic tracer technics, however, make such measure- 
ment possible. A specially designed radioactivity 
scanner and recording system? greatly simplifies the 
measurements. 
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The protein to be studied is directly labeled or is 
specifically complexed to another labeled substance. 
Following a preparatory ultracentrifugal run using a 
bucket rotor, the tube is scanned by a wafer-shaped 
sodium iodide crystal placed in a lead collimator 
having a 2-mm. slitaperture. The concentration of 
radioactivity along the path of sedimentation is 
directly obtained by feeding the output of the count 
rate meter into one channel of a two-pen recorder. 
Simultaneously the output of the count rate meter is 
fed into a “‘rate of change’ computer which uses an 
RC circuit to take the first derivative of the concen- 
tration curve. The output of the ‘“‘computer’’ is 
connected to the second channel of the recorder. 
Thus the chart reading affords a continuous plot of 
both the concentration of radioactivity and the 
concentration gradient along the ultracentrifuge 
tube. The peaks of the gradient curve localize the 
positions of the sedimenting boundaries of the 
labeled proteins or protein complexes. Internal 
standardization is provided by inclusion of a labeled 
protein of known sedimentation velocity. The 
specific activity of the labeled material determines 
the minimum protein concentration, since, with the 
current design, a minimum 3-5 uc I'*!/ml are required 
in the starting solution to provide a satisfactory 
run. 

The system has been used to study the sedimen- 
tation velocity of serum protein-hormone complexes, 
including those of I'*!-I-thyroxine and I'*!-1-triiodo- 
thyronine, and of I'*-labeled soluble antigen- 
antibody complexes. It has general applicability to 
the problems of evaluation of the molecular compo- 
sition of protein-protein aggregates in low concentra- 
tion and to the determination of the existence of 
hormone-serum protein interactions. 


‘From the Radioisotope Service, VA Hospital, 
Bronx 68, N. Y. 

2 Constructed by Magnetic Instrument Co., Thorn- 
wood, N. Y. 


Calibration Studies at Medical 
Therapy Facility of Massachusetts 
Institute of Technology (MIT) 
Reactor’ 


GORDON L. BROWNELL,? CHARLES PORTER,? and 
THEOS J. THOMPSON? 


This report covers studies aimed specifically at the 
use of the medical therapy facility of the MIT Re- 
actor for neutron capture therapy of brain tumors. 

The neutron spectrum up to 5 ev has been deter- 
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mined by Mr. Robert Schermer with a crystal 
spectrometer. In essence, he finds that the neutron 
beam has essentially a Maxwell-Boltzman ists. 
bution with a temperature somewhat above thermal 
plus a small high-energy tail. 

Most of the studies have been aimed at deter. 
mining the optimum configuration of the collimator 
The object of the collimator is to reduce the gamma 
dose and to confine the neutron beam to the desired 
area. Two problems have arisen in the reduction of 
gamma dose. The first is the absorption of gamma 
rays from the reactor and from capture reactions 
in the bulk shielding. This has been done by 
placing 4 inches of bismuth in the neutron beam 
The second is the reduction of gamma-ray dos 
resulting from capture gammas in the collimator it. 
self. After several trial configurations, we have 
evolved a design which uses a minimum amount of 
material emitting capture gammas and employs bis. 
muth and a special lithium fluoride-loaded plastic, 
fabricated for this purpose. A small amount of 
lead is placed below the collimator to reduce the 
residual capture gamma radiation. 

It has been observed that the restriction of the 
thermal neutrons to the desired area results ina 
marked decrease in flux. After careful designing, 
we have minimized, but not eliminated, this effect. 
It is estimated that the thermal neutron flux will be 
approximately 5 X 10° neutrons/cm.*-sec. in the 
final design and the gamma dose will be less than 
200 r/hr. with the reactor operating at 1 megawatt 

Studies are now under way to determine the fast 
neutron spectrum by observation of the thermal 
neutron distribution in a large water phantom 
The results of these observations are to be compared 
with Monte Carlo calculated distributions of ther- 
mal neutrons resulting from monoenergetic fast- 
neutron beams striking a water phantom. From 
a comparison of these distributions, an estimate of 
the fast neutron spectrum can be obtained. 

Semiconductor alpha probes have been obtained 
for direct observation of the alpha particles result- 
ing from the boron capture in tissue. To date, it 
has not been possible to operate these in a conducting 
fluid medium, but studies are being carried out te 
evaporate a protective coating on the probes. 


1 Work supported by the National Science Founda- 
tion and the Atomic Energy Commission, contracts 
#AT(30-1)1093 and AT(30—1)1242. 

2 Physics Research Laboratory, Massachusetts Gen- 
eral Hospital, Boston, Mass. 

3 Nuclear Engineering Department, Massachusetts 
Institute of Technology, Cambridge, Mass. 
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INTERNATIONAL COMMISSION ON RADIOLOGICAL UNITS AND 
MEASUREMENTS 
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At the 1956 meetings of the International Com- 
mission on Radiological Units and Measurements, a 
new committee was established to study methods of 
evaluating radiological equipment and materials; 
it operates under the chairmanship of Dr. B. Combee 
of the Netherlands, with Dr. E. Dale Trout of the 
U. §, A. as vice-chairman. A series of subcom- 
mittees have been set up to deal with specialized 
subjects. The report to follow is the first of the 
subcommittee reports to be completed. 

As problems of radiation units and measurements 
have developed during recent years it has become 
increasingly evident that it is not feasible for the 
ICRU to publish a regular triennial report covering 
all areas of interest to the Commission. Therefore, 
it has been decided that as different committees or 
subcommittees of the Commission complete their 
reports they will be released for publication in what- 
ever journal may appear to be appropriate. Ap- 
oroximately every three years the Committee will 
endeavor to compile as many of these reports as 
possible into a single report. By this procedure it is 
hoped to avoid holding up the release of any one 
completed study, simply to have it included in a 
ingle report with all other studies. 

This report of Subcommittee IV of the ICRU is the 


first such report to be released in the manner de- 
scribed above. It will also be included as Appendix 
II in the triennial report of the ICRU due for pub- 
lication within a few months. 

Committee IV of the ICRU consists of the fol- 
lowing members: 


B. Combee, Chairman............... Netherlands 
E. Dale Trout (Vice Chairman).......U.S. A. 

E. Zieler (Technical Secretary ) Germany 

H Germany 
Bernard O’Loughlin U.S: A. 

A. S. Johnstone ....England 
We Sor ia cn is France 

D. J. Stevens....... .... Australia 

S. W. Smith 

C. W. Wegelius....... 


The Subcommittee (IV-1) that prepared 
specific report consists of the following members. 
T. Rogers, Chairman...... 50. 4d he eee 
G. M. Ardran re England 

E. are a ......Germany 
R. France 
A. Germany 


.... Sweden 


The report has been reviewed and approved by the 
ICRU. 
LAURISTON S. TAYLOR 


METHOD OF FOCAL SPOT IMAGE AND MEASUREMENT 


Report of the International Commission on Radiological Units and Measurements 
Subcommittee IV-1 on Focal Spots 


The task of this Subcommittee has been consid- 


erably simplified by the instruction given to it in the , 


report of ICRU IV dated Aug. 14, 1958, as follows: 

“Only the tools for making an accurate measure- 
ment under any desired operating conditions should 
ve specified. The specification of tolerances al- 
lowable from nominal focal sizes, of the tube current 
and voltage conditions should be considered to be 
utside the scope of ICRU IV.” 

Consistent with this instruction, the Subcom- 
mittee has given special attention to methods of 
measurement of focal spot size in x-ray tubes for 
liagnosis. In this report we submit our recommen- 
lations for a measurement method and procedure 
suitable for such tubes, particularly of the line 
locus variety, when operated at voltages not ex- 
ceeding 150 kvp. 

At the ICRU meeting held in Geneva, in Sep- 
tember 1958, it was suggested that Subcommittee 1 
‘tould also include in its task the method of meas- 
wement of uniformity of focal spots and that the 
‘tudies should not be limited to diagnostic tubes 
‘ut should include therapy tubes and possibly radio- 
active sources. The Subcommittee has not as yet 


been able to evaluate this suggestion. It is of the 
opinion, however, that a method applicable specifi- 
cally for diagnostic tubes can and should be recom- 
mended at this time, and that therapy tubes and 
radioactive sources should be the subject of further 
deliberation. 

The following recommendations represent a com- 
posite of the positions taken by the individual mem- 
bers of the Subcommittee with respect to the various 
points involved rather than the unanimous opinion 
of all. However, a majority are in agreement that 
the method proposed will give a substantially ac- 
curate measure of the effective focal size of an x-ray 
tube under the operating conditions obtained at the 
time the measurement is made. 


RECOMMENDATIONS 


Method of Focal Spot Image Formation and 
Measurement 

(For diagnostic tubes at voltages up to 150 kup) 

Basic method: Pinhole radiograph of focal spot, 

produced by pinhole accurately aligned with 

respect to “‘central ray”’ of x-ray beam. 
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Details of pinhole camera: 

(a) Pinhole diameter: 0.030 mm. for focal sizes 

below 1.0 mm.; 0.075 mm. for focal sizes 1.0 
to 2.5 mm.; 0.100 mm. for focal sizes above 
2.5 mm. 
Diaphragm thickness, material, and pinhole 
profile: The pinhole diaphragm shall be 
manufactured from a 90/10 gold-platinum 
alloy, 1.5 mm. thick. The cylindrical part 
of the pinhole shall be five times as long as 
its diameter and followed by a conical part 
with a divergent angle of 8°. See diagram 
below. 

















(c) Focal spot to pinhole distance: 10 cm. 
minimum (where focus location is not 
precisely known or directly measurable, 
precise location stereoscopically with dual 
pinholes is recommended). 

(d) Enlargement factor: 2.0 minimum, for 
focal sizes up to 2.5 mm.; 1.0 minimum, for 
focal sizes above 2.5 mm. 

Photographic technique: 

(a) Type of film: Any commonly used dental 
film (single coating). 

(b) Image density: 0.6 to 1.0, as measured in 
the most dense portion of the image. Den- 
sity to be controlled by means of standard 
developing technic and proper exposure time 
at tube current and voltage factors em- 
ployed. (This element involves a point of 
special difficulty, because of variations in 
structure of respective focal spots. If lines 
in focal spot are superimposed, greater 
maximum density results than where lines are 
not superimposed, for equal exposure values. 
Hence a wide latitude in allowable maxi- 
mum density becomes necessary.) 

Measurement of image: 

(a) Lighting: Back-lighted at approximately 20 
foot-candles. 

(6) Measurement procedure: Use scaled magni- 
fier with 0.1 mm. scale divisions, 5 to 10 
times magnification. Measure length and 
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width, respectively, including all per- 
ceptible portions of the image, to nearest ()| 
mm. For irregularly shaped (nonrectangy. 
lar) focal spots, measurement Should be 
taken of all significant dimensions. 
Correction of image measurements: All 
image dimensions shall be divided by the 
enlargement factor, accurately determined 
(see 2d). 

Statement of dimensions: 

(a) Width of focal spot shall be stated as the 
width of the image divided by the enlarge. 
ment factor. 

(6) Length of focal spot shall be stated as the 

length of the image divided by the en- 
largement factor, further corrected by a 
multiplier of 0.7 (see Appendix A for ey. 
planation). 
For nonrectangular focal spots, all signif. 
cant dimensions, including maximum - 
ameter, shall be stated as indicated by ac. 
tual measurements divided by the enlarge. 
ment factor (see Appendix B for explana. 
tion). 


APPENDIX A 


The proposal of a fractional multiplier for correc- 
tion of the measured image length arises from the 
long-recognized fact that the lengthwise distribution 
of energy in the focal spot of a line-focus tube tends 
to be peaked at the center and diminishes gradually 
to zero at the ends. Hence, the effective length, 
based on its effect on either radiographic definition 
or loading capacity, cannot be stated as equal to the 
measured image length as initially corrected. Some 
further correction is necessary. This point has been 
exposed, and to some extent explored, in the papers 
heretofore presented by Polansky and O’Connor 
(1954), Rogers (1956), Fenner and Jochim (1957), 
and Servais (1958). However, we do not feel that 
work done to date has been sufficiently compre- 
hensive to establish a suitable correction factor, and 
the suggestion above of a multiplier of 0.7 is given 
primarily by way of example or as an approximate 
value rather than as a final recommendation. We 
would like to recommend that ICRU IV enlist the 
good offices of a suitable research organization to 
explore this matter quantitatively over the entire 
range of diagnostic tubes commercially produced, 
with the objective of establishing a proper formula 
for focal spot length. 


APPENDIX B 
Off-Focus Radiation 


It must be recognized that the effect of any ol 
focus radiation on definition is not taken into ac 
count by these measurements, and unless off-focus 
radiation is suppressed, the definition to be & 
pected from the tube may be influenced by it. 
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4 number of actions and activities of the NCRP 
and its subcommittees seem to be worthy of note at 
this time. 

Recently two new organizations have been ac- 
cepted as sponsors. These are the American Nu- 
dear Society and the Genetics Society of America. 
The NCRP is happy to have these two organiza- 
tions assist in its programs. 

Another action taken recently involved the re- 
activation of Subcommittee 1. This subcommittee, 
under the chairmanship of H. M. Parker, met on 
Oct. 18, 1960, and began an active program, re- 
fecting its concern with the development of the 
basic concepts and philosophy of radiation protec- 
tion. The subcommittee decided to operate under a 
pattern that has been found to be successful with 
ther subcommittees. It will have a small working 
goup assisted by an advisory group or consultants 
ascircumstances demand. The initial membership 
includes: 

H. M. Parker, Chairman 

R. H. Chamberlain 

].F. Crow 

H. Curtis 


H. F. Friedell 

H. J. Muller 

C. Powell 

H. H. Rossi 
Subcommittee 14 on ‘Permissible Exposure Doses 

under Emergency Conditions,”’ under the chairman- 


ship of G. V. LeRoy, has been very active oflate. A 
report of this subcommittee directed particularly to 


“hoped that they, too, can soon be released. 


the problems of civil defense officials is now nearing 
completion and is expected to be submitted to the 
NCRP Main Committee in the near future. 

Subcommittee M-4, on ‘Relative Biological 
Effectiveness,’”’ now under the chairmanship of V. P. 
Bond, has also begun an active program. It has 
outlined a method of approach for its program and 
begun preliminary work ona report. Arrangements 
have been made for liaison between this subcom- 
mittee and the joint ICRU-ICRP group concerned 
with similar problems. 

Two new Handbooks have been released during 
recent months and a number of others are now 
nearing completion. Handbook 72, on ‘‘Measure- 
ment of Neutron Flux and Spectra for Physical and 
Biological Applications,’’ was released on July 15, 
1960. Handbook 73, on ‘‘Protection Against Radi- 
ations from Sealed Gamma Sources,” was released on 
July 27, 1960. Handbook 75, on ‘‘Measurement 
of Absorbed Dose of Neutrons and Mixtures of 
Neutrons and Gamma Rays,’ and Handbook 
76, ‘‘Medical X-Rays Protection up to Three Million 
Volts” (revision of Handbook 60) are now at the 
printers and should be released soon. Two other 
Handbooks are undergoing editorial review and it is 
These 
are: ‘‘Stopping Powers for Use with Cavity Cham- 
bers’ and ‘‘A Manual of Radioactivity Procedures.” 








EDITORIAL 





Statistics and the Physician 


Statistics is a full-fledged, respected 
member of the community of mathematics. 
Proper evaluation of data needs its help. 
All who deal with numbers should be ac- 
quainted with its basis and technics, or 
refer their problems to one who is. 

The question which most concerns the 
physician is: “Is the difference between 
(or among) numbers significant?” or, in 
other words, ‘‘What is the likelihood that 
such a difference has occurred by chance?” 
Bradford Hill writes: ‘‘As with all tests 
of ‘significance,’ it must be observed that 
the final conclusion turns upon probabili- 
tues. There is no point at which we can 
say the differences could not have arisen 
by chance or that they must have arisen by 
chance. In the former case we say chance 
is an unlikely cause, in the latter it could 
easily be the cause. It may not have been 
the cause in the latter—real differences 
may exist—but our data are insufficient 
for us to rule out chance as a valid hy- 
pothesis’’ (italics the writer’s). This state- 
ment reaches the core of statistics. 

How may the statistical approach be 
applied to the following situations that 
have been encountered in a small general 
practice of radiology over a _ ten-year 
period? Mere testing of numbers for 
significance would put these events into 
the narrow band of unlikelihood of occur- 
rence by chance. 

1. The 2 patients encountered with 
radiologically detectable Rokitansky- 
Aschoff sinuses were both long-time em- 
ployees of our hospital. 

2. Two of the first 4 patients seen with 
radiologically determined cholesterolosis 
(1 of the 2 with surgical proof) were 
‘“‘war-brides,”” from England and from 
Germany. 

3. A previously completely healthy 


laborer sustained a rib fracture following 
adequate trauma. The roentgenogram 
showed a hilar prominence on the opposit 
side that proved to be a_ bronchogenic 
carcinoma. The clinical course made it 
unlikely that the rib fracture was path. 
ologic. 

4. A young woman with pain in the left 
upper quadrant of the abdomen presented 
on the scout film a laminated shadow 
generally conforming to the collecting 
system of the left kidney, completely con- 
sistent with a staghorn calculus, and s 
interpreted by an experienced radiologist 
and his residents. The clinician was so 
surprised at this diagnosis that another 
roentgenogram was presently made and the 
“‘stone’’ was no longer visualized. Some 
barium stains, however, had been present 
on her gown in the appropriate place. 

5. An ‘“Army-brat’”’ who had lived in 
Panama for several years complained oi 
pain of short duration in the soft tissues o 
the upper medial portion of the right thigh. 
A rounded shadow of calcium density was 
seen projected on the soft parts in the 
general region of the pain. It seemed to 
move appropriately with the single degree 
of obliquity chosen. The professor of 
radiology in a large Eastern medical school 
thought along the lines of some parasitic 
disease. The “parasitic disease” turned 
out to be an unruly moppet’s lollypop, 
neatly ensconced in a little fold in the 
sheet on the top of the table. 

The last two situations (4 and 5) may be 
disposed of quickly. They would without 
question fall into that narrow band 0 
improbability (not impossibility) of occur: 
rence by chance. These events could, and 
did, happen. Statistics does not say that 
they could not happen; just they at 
unlikely. 
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The first three situations cannot be dis- 

sed of so quickly. Superficially, they 
io would appear to have fallen in the 
narrow band of improbability. But have 
higses entered, promoting the likelihood of 
occurrence of these events? 

In respect to the first situation: Are 
employees of hospitals more likely to have 
radiological services than the general popu- 
lation? Are employees of this particular 
hospital more likely to have such services 
than those of other hospitals? Do the 
practices and policies of the dietary de- 
partment of this hospital predispose to 
gallbladder disease in general, and radi- 
ologically detectable Rokitansky-Aschoff 
sinuses in particular? 

In respect to the second situation: 
Might the cholesterol metabolism of these 
two young foreign women not have been 
disturbed by joining our high-lipid, cheese- 
burger and milkshake society after many 
years of wartime austerity? 

In respect to the third situation: Might 
the patient not have had a “‘subclinical 
malaise’ from the ‘‘silent’’ lung tumor, 
making him more prone to the accident 
that fractured his rib? Despite the clin- 


ical course that spoke against the path- 
ologic nature of the rib fracture, is it 
possible that the metastasis was silent be- 
fore the injury, and that it later dis- 
appeared either from the effects of the 
trauma or from adherence to its own dis- 
torted laws of life and death (cf. neuro- 
blastoma, inter alia), so as not to be heard 
from again? 

These considerations, most of which at 
present are unanswerable, represent what 
should go on in the mind of the physician as 
he studies data. Detection of bias is not 
properly within the province of the con- 
sulting statistician. This responsibility is 
the physician’s, and it cannot be delegated. 

Enough to show the impropriety of such 
statements as ‘‘Figures don’t lie, but liars 
figure,’ and “You can prove anything 
with statistics.” These offend the edu- 
cated sensibilities of one familiar with the 
basis of statistics, and do any other only 
ill. 

CHRISTIAN V. Cimino, M.D., F.F.R. 
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AMERICAN COLLEGE OF RADIOLOGY 


The Thirty-seventh Annual Meeting of the Mem- 
bers and Fellows of the American College of Radiol- 
ogy will be held Feb. 8-11, 1961, at the Drake Hotel, 
Chicago, Ill. Following the meeting, T. J. Wachow- 
ski, M.D., Wheaton, Ill., who was elected Chair- 
man of the Board of Chancellors at the Fall meet- 
ing in Atlantic City, will assume his new post. 


CONNECTICUT VALLEY 
RADIOLOGIC SOCIETY 
At a recent meeting of the Connecticut Valley 
Radiologic Society the following officers were elected: 
B. Bruce Alicandri, M.D., Springfield, Mass., 
President; Fred C. Barald, M.D., Hartford, Conn., 
Vice-President; James L. Krieger, M.D., 85 Jeffer- 
son St., Hartford 6, Conn., Secretary-Treasurer; 
Thomas J. Crowe, M.D., Northampton, Mass., 
Program Chairman. 


PITTSBURGH ROENTGEN SOCIETY 


The Pittsburgh Roentgen Society announces the 
election of the following officers for the coming year: 
Gilbert H. Alexander, M.D., President; Carl B. 
Bean, M.D., Vice-President; Ross H. Smith, Jr., 
M.D., St. Margaret Memorial Hospital, Pittsburgh 1, 
Secretary; William B. McAvoy, M.D., Treasurer. 


SAN FRANCISCO RADIOLOGICAL SOCIETY 


Martha E. Mottram, M.D., recently assumed the 
presidency of the San Francisco Radiological 
Society. Other officers are President-Elect, John 
C. Bennett, M.D.; Directors, John R. Bryan, M.D., 
and Leland R. Felton, M.D.; Secretary-Treasurer, 
Merrell A. Sisson, M.D., 450 Sutter St., San Fran- 
cisco 8, Calif 


WEST VIRGINIA RADIOLOGICAL SOCIETY 

At the annual meeting of the West Virginia 
Radiological Society held at Morgantown, Nov. 5-6, 
1960, the following officers were elected: President, 
Andrew K. Butler, M.D., Wheeling; Vice-Presi 
dent, Hubert A. Shaffer, M.D., Morgantown; 
Secretary-Treasurer, Karl J. Myers, M.D., The 
Myers Clinic——Broaddus Hospital, Philippi; Mem 
ber of the Executive Committee, Rex Dauphin, 
M.D., Parkersburg. James Curry, M.D., Wheeling, 
nominated as Councilor to the American 
College of Radiology, and J. Dennis Kugel, M.D., 
Charleston, Alternate Councilor. Hold-over 
members of the Executive Committee are Hubert 
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A. Shaffer, M.D., Morgantown, and Ww. Pay! 
Elkin, M.D., Charleston. 


INTERNATIONAL CONVENTION OF X-RAY 
TECHNICIANS 
The Third International Convention of X-Rey 
Technicians will be held at the Queen Elizabeth 
Hotel, Montreal, Canada, June 24-29, 1961. 


NATIONAL CANCER INSTITUTE 
MONOGRAPHS 


The National Cancer Institute wishes to bring to 
the attention of those interested in research on 
cancer and closely related subjects four monographs 
recently issued: (1) Estrogen-Induced Tumors of 
the Kidney in the Syrian Hamster, December 1959: 
(2) Symposium on Normal and Abnormal Different. 
ation and Development, March 1960; (3) Conference 
on Experimental Clinical Cancer Chemotherapy, 
August 1960; (4) Symposia—Tumor Viruses, 
September 1960. 

Investigators, institutions, or sponsors of meeting 
are invited to write Michael B. Shimkin, MD, 
Scientific Editor, Journal of the National Cancer 
Institute, for information concerning submission of 
material for such monographs. 


DAVID ANDERSON-BERRY MEDAL 


A David Anderson-Berry silver-gilt medal, t 
gether with a sum of money amounting to not les 
than £100, will be awarded in 1961 by the Couneil«i 
the Royal Society of Edinburgh for recent work on 
the effects of x-rays and other forms of radiation o 
living tissues. Published work submitted to the 
Society with the application will be taken into con 
sideration. In addition to direct application for th 
prize, proposals in behalf of others may be made. 

Applications and proposals must be in the hands«! 
the General Secretary, 22/24 George St., Edinburgh 
2, Scotland, not later than March 31, 1961. 


HONORS FOR 
DR. BENJAMIN H. ORNDOFF 


The recent presentation to Dr. Benjamin H 
Orndoff of the first Stritch Award Medal by Loyols 
University for his achievements in radiology an 
radiological education must be a source of satisiac- 
tion to all radiologists, and more particularly to mem 
bers of the Radiological Society of North Amenca 
with which he has been associated since its inceptit 
Dr. Orndoff, who has been affiliated with the Schoo 
of Medicine of the University since 1917 when it took 
ever the old Chicago College of Medicine at 
Surgery, was selected for the award by a committe 
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Dr. Benjamin H. Orndoff receiving from the Very Reverend James F. Maguire, S.J., the citation of Loyola Uni- 


versity. 


i physicians headed by Dr. John F. Sheehan, Dean 
t Loyola’s Stritch School of Medicine. The pre- 
entation was made by the Very Reverend James F. 
Maguire, S.J., at a meeting of some one thousand 
Wie, society, and business leaders of the Chicago 
rea, including many Loyola alumni 

Dr. Orndoff was one of the original group responsi 
le for the organization of the Western Roentgen 
waety, the forerunner of the present Radiological 


weety of North America. He served as_ the 


‘ganization’s President in 1918 and played a major 
ole in the establishment of the Society's official 
wnal, which first appeared in 1918 as the Journal of 
entgenology, under the editorship of Dr. Bundy 


illen. By the end of that year, Dr. Orndoff’s name 
‘peared as Associate Editor, and he continued in 
dat capacity until 1931. 

Xecogmition of Dr. Orndoff’s achievements has 
me from many countries. He holds medals from 
wedish, English, Italian, Colombian, Cuban, and 
‘yentine radiological societies. In the United 
‘tates he has received medals and citations from the 
stern Roentgen Society (1916), the Radiological 
waety of North America (1924), and the American 
Lollege of Radiology (1954). 


Mrs. Orndoff is admiring the medal presented to her distinguished husband 


He served as a delegate to the International Con- 
gress of Radiology in Stockholm in 1928, and again 
three vears later in Paris. In 1934, he was Prest- 
dent of the delegates to the International Congress 
and President of the Congress’ delegates in Zurich 
In 1937, he served as General Secretary to the Fifth 
International Congress held in Chicago. 

To one of its most loyal supporters RADIOLOGY 
offers sincere congratulations on his newest honor 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as recog 
nition of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 


LUMBAR DiIscOGRAPHY AND Low Back PAIN. By 
DONALD DEFoREST BAveR, M.D., C.M., M.Se., 
Consulting Radiologist, Klamath Valley Hospital 
and Hillside Hospital; Associate Supervisor and 
Radiologist, Department of Medical X-Ray 
Technology, Oregon Technical Institute, Klamath 
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COMPARATIVE EFFECTS OF RADIATION. 
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Falls, Ore. A monograph of 90 pages, with 32 
figures. Published by Charles C Thomas, 
Springfield, Ill., 1960. Price $5.00. 


Edited by 
Mitton BurToN, Chemistry Department and 
Radiation Laboratory, University of Notre 
Dame, J. S. Krrpy-Smitu, Biology Division, Oak 
Ridge National Laboratory, and JoHN L. MAGEE, 
Chemistry Department and Radiation Laboratory, 
University of Notre Dame. Report of a Confer- 
ence held in San Juan at the University of Puerto 
Rico, Feb. 15-19, 1960, sponsored by National 
Academy of Sciences—National Research Council. 
A volume of 426 pages. Published by John Wiley 
& Sons, Inc., New York 16, N. Y., 1960. Price 
$8.50. 


IN THE RABBIT: AN 
INVESTIGATION OF VASCULAR ANATOMY AND 
VARIATION IN CIRCULATORY PATTERN WITH 
CONDITIONS OF INJECTION. By P. G. JEPPSSON 
and Torp O1in. From the Department of 
Neurology, The Roentgen-Diagnostic Depart- 
ment and the Institute of Physiology, University 
of Lund, Lund, Sweden. Lunds Universitets 
Arsskrift, N. F. Avd. 2. Bd 56. Nr 14. Kungl. 
Fysiografiska Sallskapets Handlingar. N. F. Bd 
71. Nr 14. A monograph of 56 pages, with 35 
figures and 6 tables. Published by C. W. K. 
Gleerup, Lund, Sweden, 1960. 


ANGIOGRAPHY 


RETHROGRAPHIC STUDIES OF PROSTATIC TUBER- 
cuLosis. By NIELS BENTZEN. From the Finsen 
Institute, Copenhagen, the Department of Diag- 
nostic Radiology and Department K and Kyst- 
hospitalet, Refsnaes, Denmark. Thesis, M.D., 
Copenhagen University, 1959. Translated from 
the Danish by Anna la Cour. A monograph of 
148 pages, with 45 roentgenograms and 15 tables. 
Copenhagen, Denmark, 1960. 


SELECTED PAPERS FROM THE INSTITUTE OF CANCER 


L 


RESEARCH: ROoyAL CANCER HOSPITAL AND FROM 
THE ROYAL MARSDEN HospITat 1958. Published 
by order of the Committee of Management of 
the Institute and the Board of Governors of the 
Royal Marsden Hospital, London. Volume 13. 
A volume of 1,016 pages, with numerous figures 
and tables. Printed by the Replika Process in 
Great Britain by Lund Humphries, London, 
England. Distributed by the Chester Beatty 
Research Institute, Fulhan Road, London, S. W. 3, 
England, 1960 


A RADICULOGRAPHIE LOMBAIRE DANS LA SCIATIQUE. 


By J. Ecorrrier, Radiologiste des Hépitaux de 
Paris. Présentation parle P' F. Knutsson. Pré 
face du P* Merle d’Aubigné. ‘‘Radio-diagnostic 
et radio-anatomie de précision.” A monograph 
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of 140 pages, with 37 figures and 51 plates, Pub. 
lished by Masson & Cie, 120, Boulevard Saint. 
Price 40 NF. 


Germain, Paris, 6°, France, 1960. 


RAYONS X, RADIO-ISOTOPES ET E. E. G. pay 
L’EPILEPSIE. Edited by MM. H. Fiscucozp and 
H. GastavuT. Secretary, G. SALAMON. Fédérg. 
tion internationale d’électroencéphalographie ¢ 
de neurophysiologie clinique (7° Colloque ¢& 
Marseille, 1958). Suppl. 17, Electroencephalog. 
raphy and Clinical Neurophysiology, an Inter. 
national Journal. A volume of 266 pages, with 
117 figures, 4 plates, and 44 tables. Publishes 
by Masson & Cie, 120, Boulevard Saint-Germain 
Paris, 6°, France, 1960. Price 65 NF. 


Book Reviews 


RADIOLOGIC EXAMINATION OF THE SMALL Intrs. 
TINE. By Ross GOLDEN, M.D., Visiting Pro. 
fessor of Radiology, University of California at 
Los Angeles; Professor Emeritus of Radiology, 
Columbia University; formerly, Director o 
Radiology, The Columbia-Presbyterian Medical 
Center, New York City. A volume of 560 pages 
with 176 figures. Published by Charles ¢ 
Thomas, Springfield, Il., 2d ed., 1959. Price 
$28.50. 


Though designated as a second edition, this book 
on radiologic examination of the small intestine 
is in fact more than that, as it is greatly increased in 
scope and in its content of text and illustrative 
material. The first five chapters are concerned with 
technics, embryology, anatomy, physiology, and 
normal appearances. The chapter on physiology is 
particularly complete, reflecting the interests of the 
author. Following it the chapter on the effects of 
certain drugs might well be read. The appearanceof 
the small intestine in the infant and the results «i 
abnormalities of developmental origin are described 

Subsequent chapters treat of essentially every 
acute and chronic situation which may involve the 
small intestine. The role of functional disturb- 
ances is well discussed. Disorders of nutrition re- 
ceive considerable attention. The illustrations are 
generous and of excellent quality. The arrange: 
ment of the book with the case histories and some 
description appended to the figures, without u: 
necessary duplication in the text, is admirable. 

A reviewer is supposed to search for flaws in the 
book; these are particularly few in number in thi 
work. One might mention that Whipple's disease 
only- briefly treated and that no illustrations at 
supplied. 

The index has been carefully constructed. 

This book is highly recommended. 


RADIATION INJURY IN MAN: ITs CHEMICAL 4”! 
BIOLOGICAL BASIS, PATHOGENESIS AND THERAP! 
By EuGENE P. Cronkite, M.D., Head, Divisio 
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of Experimental Pathology, Medical Research 
Center, Brookhaven National Laboratory, Upton, 
n. Y.; formerly Head, Hematology, Naval 
Medical Research Institute, Bethesda, Md.; 
Director of Biomedical Research Atomic Bomb 
Tests 1953 and Care of Accidental Human 
Radiation Casualties from Fallout 1954; Member, 
Committee on Pathologic Effects of Atomic 
Radiation and Advisory Committee for Civil 
Defense of the National Academy of Sciences, 
and VictoR P. Bonp, M.D., Pu.D., Head, 
Division of Microbiology, Medical Research 
Center, Brookhaven National Laboratory, Upton, 
N. Y.; Formerly Head of Experimental Pathology 
Branch, United States Naval Radiological De- 
fense Laboratory, San Francisco, Calif.; Member, 
National Advisory Committee on Radiation 
and Subcommittees of the National Committee 
on Radiation Protection, and the International 
Commission on Radiological Units. Publication 
No. 382, American Lecture Series. A volume 
of 200 pages, with 18 figures. Published by 
Charles C Thomas, Springfield, Il., 1960. Price 
$6.50. 


The raison d’ etre for this volume appears in the 
opening sentence of the Introduction: ‘The neces- 
sity of living with atomic energy and ionizing radia- 
tions is becoming increasingly evident and one can no 
longer remain aloof from the problems involved.” 
While the authors state that the book is written for 
the physician without special training in radiation, 
it provides an excellent introduction to the subject 
for those intending to specialize in radiology or 
research in radiobiology. It is well organized, 
authoritative, and well written. 

A brief, nontechnical discussion of interaction of 
radiation with matter introduces the subject, and a 
chapter on radiation detection and dosimetry follows. 
In logical sequence, chemical, biochemical, and 
biological reactions are described. Modification of 
radiation injury by chemical or biological means is 
then discussed. The final chapters are at the clinical 
level, with description of the injury, its diagnosis and 
therapy, and its outcome in terms of possible re- 
covery, long-term, and genetic effects. For those 
who wish to pursue the subject further, there is a 
bibliography of 108 references. A glossary defines 
terms for readers unfamiliar with the language of 
radiation biology. 


Intra-Osseous VENOGRAPHY. By Ropert A. 
SCHOBINGER, M.D., Clinical Instructor in Surgery, 
Albert Einstein College of Medicine, New York, 
N. Y.; Section Chief, Surgical Service, Veterans 
Administration Hospital, Bronx, N. Y.; Formerly 
Associate Cancer Research Surgeon, Roswell 
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Park Memorial Institute, Buffalo, N. Y. Fore- 
word by Philip J. Hodes, M.D. A volume of 244 
pages, with 317 figures. Published by Grune & 
Stratton, New York 16, N. Y., 1960. Price 
$14.50. 


In convenient atlas form, the author presents 
the technics of intra-osseous venography, some dis- 
cussion of its clinical application, and many illustra- 
tive roentgenograms. He is concerned essentially 
with the extra-osseous venous patterns obtained by 
intra-osseous injection of an opaque medium. The 
work is based on a large experience, the author hav- 
ing performed more than 1,200 examinations. He 
tabulates 15 injection sites for opacification of spe- 
cific venous territories throughout the body. 

The procedure may serve as an alternative or 
supplement to the more conventional intravenous 
methods now in use. From the illustrative cases 
presented it would seem to be of particular value in 
demonstrating the vessels within the medullary 
cavity of the bones, the azygos system, portal sys- 
tem, mediastinum, spine, and pelvis. It may, how- 
ever, be useful also in other sites. 

The roentgenograms are well chosen and are 
accompanied by pen-and-ink sketches which clarify 
the findings for the beginner. Those showing a nor- 
mal pattern far outnumber those illustrating ab- 
normal conditions. A bibliography is appended 
which should be helpful. 

This volume will be of value to radiologists and to 
clinicians interested in vascular problems. 


CONFERENCE ON EXPERIMENTAL CLINICAL CANCER 
CHEMOTHERAPY, WASHINGTON, D. C., NOVEM- 
BER 11 and 12, 1959. Edited by B. H. Morrison 
III. National Cancer Institute Monograph No. 
3. A paper-bound volume of 308 pages, with 
figures and tables. For sale by the Superintend- 
ent of Documents, United States Government 
Printing Office, Washington 25, D. C., 1960. 
Price $2.00. 


The third of the Monographs being issued by the 
National Cancer Institute is made up of the papers 
presented at the Conference on Experimental Cancer 
Chemotherapy held in Washington, D. C., Nov. 11 


and 12, 1959. It includes several individual con- 
tributions but is largely devoted to panel discussions 
on the use of chemotherapy in various forms of 
malignant disease. Among these are lung and breast 
carcinoma, leukemias, and the malignant lymphomas. 
The use of chemotherapy ip connection with surgery 
is also discussed. 

This is an excellent summary of the current think- 
ing on chemotherapy in malignant neoplasms 
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Editor's Note: Secretaries of state and local radiological societies are requested to co-operate in keeping this section 
up-to-date by notifying the editor promptly of changes in officers and meeting dates. 


RADIOLOGICAL SOCIETY OF NORTH AMERICA. Secre- 
tary, Maurice D. Frazer, M.D., 3145 ‘‘O” St. Lin- 
coln, Nebr. 

AMERICAN Rapium Society. Secretary, Charles C. 
Stetson, M.D., Englewood Hospital, Englewood, 
N. J. Next Annual Meeting, Colorado Springs, 
Colo., May 11-13, 1961. 

AMERICAN ROENTGEN Ray Society. Secretary, C. 
Allen Good, M.D., Mayo Clinic, Rochester, Minn. 

AMERICAN COLLEGE OF RaproLocy. Exec. Secretary, 
William C. Stronach, 20 N. Wacker Dr., Chicago 6. 

AMERICAN CLUB OF THERAPEUTIC RADIOLOGISTS. 
Secretary, Juan A. del Regato, M.D., 2200 North 
Cascade Ave., Colorado Springs, Colo. 

ASSOCIATION OF UNIVERSITY RapIoLocists. Secre- 
tary-Treasurer, Melvin M. Figley, M.D., 7010 51st 
Ave., N.E., Seattle, Wash. 

SECTION ON RaproLocy, A. M. A. Secretary, T. Leu- 
cutia, M.D., 10 Peterboro, Detroit 1, Mich. 

SocreETY OF NUCLEAR MEDICINE. Secretary, Robert 
W. Lackey, M.D., 452 Metropolitan Bldg., Denver 
2, Colo. 

SocrETY FOR PEDIATRIC RADIOLOGY. Secretary- 
Treasurer, Richard D. Lester, M.D., 412 Union St. 
S. E., Minneapolis 14, Minn. Next meeting, 
Sept. 26, 1960, Atlantic City, N. J. 


Alabama 

ALABAMA RADIOLOGICAL Society. Secretary-Treasurer, 
J. Garland Wood, Jr., M.D., Medical College of 
Alabama, Birmingham 3. 


Arizona 

ARIZONA RADIOLOGICAL SocrETy. Secretary-Treasurer, 
Don E. Matthiesen, M.D., 926 E. McDowell Rd., 
Phoenix. Annual meeting with State Medical 
Association; interim meeting in December. 


Arkansas 

ARKANSAS RaprIoLoGicaL Society. Secretary-Treas- 
urer, J. B. Scruggs, M.D., 1700 W. 13th St., 
Little Rock. Meets quarterly. 


California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RADI- 
oLocy. Secretary, William H. Graham, M.D., 
630 E. Santa Clara St., San Jose. 

East Bay ROENTGEN Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RADIOLOGICAL SOCIETY. Secretary, 
Walter L. Stilson, M.D., 1720 Brooklyn Ave., Los 
Angeles 33. Meets second Wednesday, Septem- 
ber, November, January, April, and June, Los 
Angeles County Medical Association Building. 


NORTHERN CALIFORNIA RADIOLOGICAL Soctety. Sec 
retary, Rob H. Kirkpatrick, M.D., 1219 28th &, 
Sacramento 16. Meets last Monday of each 
month, September through June. 

PaciFIc ROENTGEN Society. Secretary, L. Henry Gar. 
land, M.D., 450 Sutter St., San Francisco 8 
Meets annually with State Medical Association, 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary, Joseph F. Linsman, M.D., 436 x. 
Roxbury Dr., Beverly Hills. 

REDWOOD EMPIRE RADIOLOGICAL Society. Secretary, 
Lee E. Titus, M.D., 164 W. Napa Street, Sonoma, 
Calif. Meets second Monday every other month 

San DrEGO RADIOLOGICAL Society. Secretary, Stanley 
A. Moore, M.D., 2466 First Ave., San Diego | 
Meets first Wednesday of each month. 

SAN FRANCISCO RADIOLOGICAL Society.  Secretary- 
Treasurer, Merrell A. Sisson, M.D., 450 Sutter St., 
San Francisco 8. Meets quarterly. 

SoutH Bay RADIOLOGICAL SocrEty. Secretary, Stan- 
ford B. Rossiter, M.D., 1111 University Dr, 
Menlo Park. Meets second Wednesday every 
month. 

X-Ray Strupy CLus oF SAN FRancisco. Secretary, 
John H. Heald, M.D., 450 Sutter St., San Fran- 
cisco 8. Meets third Thursday at 7:30 Pm, 
Children’s Hospital, September through June. 


Colorado 

COLORADO RADIOLOGICAL Society. Secretary, Bertram 
L. Pear, M.D., 3 Winwood Dr., Englewood. 
Meets monthly, third Friday, at Denver Athletic 
Club. 


Connecticut 

CoNNECTICUT STATE MEDICAL SOCIETY, SECTION ON 
RapioLocy. Secretary-Treasurer, Wayne P. Whit- 
comb, M.D., Hospital of St. Raphael, New Haven. 
Meets bimonthly, second Wednesday. 


District of Columbia 

RADIOLOGICAL SECTION, DistRICT OF COLUMBIA MEDI- 
caL Society. Secretary-Treasurer, William E. 
Sheely, M.D., 1746 K St., N.W., Washington 6 
Meets third Wednesday, January, March, May, 
and October, in the Medical Society Library. 


Eastern States 


EASTERN RapDIOLoGIcaL Society. Secretary-Treasurer, 
John D. Osmond, Jr., M.D., 101 E. 185th St, 
Cleveland, Ohio. 


Florida 


FLORIDA RADIOLOGICAL SOCIETY. 


Secretary, Alfred G. 
Levin, M.D., 837 DuPont Bldg., Miami. 


134 





ILLING 
G 
U 
ILLINC 


wood 
hletic 


RADIOLOGICAL SOCIETIES 


Vol 76 


FroripA WEST Coast RADIOLOGICAL Society. Sec- 
reary-Treasurer, Joseph C. Rush M.D., 1800 
Druid Road, Clearwater. Meets guarterly at the 
Tampa Terrace Hotel. 

GREATER MIAMI RADIOLOGICAL Society. Secretary- 
Treasurer, Donald H. Altman, M.D., 2751 Coral 
Way, Miami. Meets monthly, third Wednesday, 
8:00 p.M., at Jackson Memorial Hospital. 

NortH FLoripA RaproLocicaL Society. Secretary, 
Paul A. Mori, M.D., 800 Miami Road, Jackson- 
ville7. Meets quarterly, March, June, September, 
and December. 


Georgia 

ATLANTA RADIOLOGICAL SocrETY. Secretary-Treasurer, 
Wilson T. Edenfield, M.D., 1026 Scott Circle, 
Decatur. Meets second Friday, September to 
May. 

GrorGiIA RADIOLOGICAL Society. Secretary-Treasurer, 
George W. Brown, M.D., 317 S. 8th St., Griffin, 
Ga. Meets in November and at the annual 
meeting of the State Medical Association. 

RicHMOND COUNTY RADIOLOGICAL Society. Secretary, 
Wm. F. Hamilton, Jr., M.D., University Hospital. 
Augusta. Meets first Thursday of each month. 


Hawaii 


RADIOLOGICAL SOCIETY OF Hawalr. Secretary-Treas- 
urer, Philip S. Arthur, M.D., 274 Young Hotel 
Bldg., Honolulu. Meets third Monday of each 
month. 


Idaho 


IDAHO STATE RADIOLOGICAL Society. Secretary-Treas- 
urer, Claude W. Barrick, M.D., St. Alphonsus 
Hospital, Boise. Meets in Spring and Fall. 

Illinois 

Cuicaco ROENTGEN Society. Secretary-Treasurer, 
William F. Hutson, M.D., 5145 N. California Ave., 
Chicago 25. Meets at the Sheraton Hotel, second 
Thursday of October, November, January, Feb- 
ruary, March, and April at 8:00 p.m. 

ILLINOIS RADIOLOGICAL SocrETy. Secretary-Treasurer, 
George A. Miller, M.D., Carle Hospital Clinic, 
Urbana. Spring and Fall meetings. 

ILLINOIS STATE MEpIcAL Society, SECTION ON RapI- 
oLocy. Secretary, William Meszaros, M.D., 1825 
W. Harrison St., Chicago. 


Indiana 


InpIANA ROENTGEN Society.  Secretary-Treasurer, 
David E. Wheeler, M.D., 1500 North Ritter, 
Indianapolis. Meets twice a year, first Sunday in 
May and during fall meeting of State Medical 
Association. 

TRISTATE RADIOLOGICAL SOCIETY (Southern Indiana, 
Northwestern Kentucky, Southeastern Illinois). 
Secretary-Treasurer, James R. Mathews, M.D., 
118 S. E. First St., Evansville, Ind. Meets 
October, January, March, and May. 


Iowa 


Iowa RaproLocicaL Society. Secretary-Treasurer, 
L. L. Maher, M.D., 1419 Woodland Ave., Des 
Moines 14. Meets during annual session of State 
Medical Society, and in the Fall. 


Kansas 


KANSAS RADIOLOGICAL SocrETy. Secretary-Treasurer, 
Lewis G. Allen, M.D., 807 Huron Bldg., Kansas 
City, Kans. Meets in the Spring with the State 
Medical Society and in the Winter on call. 


Kentucky 


KENTUCKY RADIOLOGICAL SocrETy. Secretary-Treas- 
urer, Robert H. Akers, M.D., VA Hospital, Louis- 
ville 2. Meets monthly, second Friday, at Seel- 
bach Hotel, Louisville. 


Louisiana 


ORLEANS PARISH RADIOLOGICAL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets second Tues- 
day of each month. 

RADIOLOGICAL SOCIETY OF LOUISIANA.  Secretary- 
Treasurer, Robyn Hardy, M.D., 4324 Magnolia 
St., New Orleans 15. 

SHREVEPORT RADIOLOGICAL CLUB. Secretary, W. R. 
Harwell, M.D., 608 Travis St. Meets monthly 
September to May, third Wednesday. 


Maine 


MAINE RapIOLoGicaL Socrety. Secretary-Treasurer, 
Albert A. Poulin, M.D., Thayer Hospital, Water- 
ville. Meets in June, October, December, and 
April. 


Maryland 


MARYLAND RaDIOLoGIcAL Society. Secretary, Albert 
B. Shackman, M.D., 705 Medical Arts Bldg., 
Baltimore 1. 

Michigan 

Detroit X-Ray AND Rapium Society. Secretary- 
Treasurer, Kenneth L. Krabbenhoft, M.D., 3825 
Brush, Detroit 1. Meets first Thursday, October 
to May, Wayne County Medical Society rooms. 

UPPER PENINSULA RADIOLOGICAL SocrEty. Secretary, 
Arthur Gonty, M.D., Menominee. Meets quar- 
terly. 


Minnesota 


MINNESOTA RADIOLOGICAL Society. Secretary-Treas- 
urer, Donald H. Peterson, M.D., 25 W. Fourth 
St., St. Paul 2. Meets Fall, Winter, and Spring. 

Mississippi 

MISSISSIPPI RADIOLOGICAL SocrETy. Secretary-Treas- 
urer, Bernard T. Hickman, M.D., University of 
Mississippi Medical Center, Jackson. Meets 
monthly, on third Thursday, 6:00 p.m., at Hotel 
Edwards, Jackson. 
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Missouri 


GREATER St. Louris RADIOLOGICAL SocrETy. Secre- 
tary-Treasurer, Armand E. Brodeur, M.D., 35 N. 
Central Ave., Clayton 5, Mo. Meets on fourth 
Wednesday, October to May. 

RADIOLOGICAL SocIETY OF GREATER KANSAS CITY. 
Secretary, J. Stewart Whitmore, M.D., 1010 Rialto 
Bldg., Kansas City 6, Mo. Meets fourth Friday 
of each month October through May. 


Montana 


MontTaNa RaproLocicat Society. Secretary-Treas- 
urer, J. K. Boughn, M.D., 35—11th Ave., Helena. 
Meets annually. 


Nebraska 


NEBRASKA RADIOLOGICAL Society. Secretary-Treas- 
urer, Ronald E. Waggener, M.D., Nebraska 
Methodist Hospital, Omaha. Meets _ third 
Wednesday of each month at 6 p.m. in Omaha or 
Lincoln. 


Nevada 


NEVADA RADIOLOGICAL Society. Corresponding Sec- 
retary, Robert M. Taylor, M.D., 2020 W. Charles- 
ton Blvd., Las Vegas. Meets during annual ses- 
sion of State Medical Society. 


New England 


CONNECTICUT VALLEY RapIoLoGic Society. Secre- 
tary-Treasurer, James L. Krieger, M.D., 85 Jef- 
ferson St., Hartford, 6, Conn. 
Friday of October and April. 

New ENGLAND ROENTGEN Ray Society. Secretary, 
Robert E. Wise, M.D., 605 Commonwealth Ave., 
Boston 15, Mass. Meets third Friday, October 
through May, Longwood Towers, Brookline, Mass. 


Meets second 


New Hampshire 
New HAMPSHIRE ROENTGEN Ray Society. Secretary- 


Treasurer, Paul Y. Hasserjian, M.D., 1470 Elm 
St., Manchester. Meets three times a year. 


New Jersey 

RADIOLOGICAL SOCIETY OF NEW JERSEY. Secretary, 
Austin J. Tidaback, M.D., 912 Prospect Ave., 
Plainfield. Annual meeting in Spring, Atlantic 
City; Fall meeting October or November, Newark. 


New Mexico 


New Mexico ASSOCIATION OF RADIOLOGISTS AND 
ParuoLocists. Secretary-Treaswer, George C. 
Chaney, M.D., 801 Encino Pl, N.E., Albuquer- 
que 


New York 

BROOKLYN RADIOLOGICAL Society. Secretary-Treas- 
urer, Joseph P. Arcomano, M.D., 168 Clinton St., 
Brooklyn 1. Meets first Thursday of each month, 
October through May. 
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BUFFALO RADIOLOGICAL SOCIETY. Secretary, Kenneth 
H. Seagrave, M.D., Buffalo Medical Group, 537 
Delaware Ave., Buffalo2. Meets second Monday, 
October to May. 

CENTRAL NEW YORK RADIOLOGICAL Soctety. Secre. 
tary, Joseph A. Head, M.D., Hospital of the Good 
Shepherd, Syracuse University, Syracuse, Meets 
first Monday, October through May. 

Kincs County RADIOLOGICAL SocrEty. Secretary. 
Treasurer, C. P. Naidorf, M.D., 411 Parkside 
Ave., Brooklyn 26. Meets fourth Thursday, 
October to April (except December), at 9:00 P.M, 
Kings County Medical Bldg. 

Nassau RapIoLoGicaL Society. Secretary, Alan §. 
Baum, M.D., 100 Newbridge Road, Hicksville, 
N. Y. Meets second Tuesday, February, April, 
June, October, and December. 

NEw YorRK ROENTGEN Society. Secretary, Albert A. 
Dunn, M.D., 428 W. 59th St., New York 19, 
NORTHEASTERN NEW YORK RADIOLOGICAL Society. 
Secretary-Treasurer, Lester I. Citrin, M.D., St. 
Mary’s Hospital, Troy. Meets in the capital 
area second Wednesday, October, November, 
March, and April; annual meeting, May or June 

RADIOLOGICAL SOCIETY OF STATE OF NEW York. 
Secretary-Treasurer, Mario C. Gian, M.D., 610 
Niagara St., Buffalo 1. Meets annually with the 
State Medical Society. 

ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, Robert H. Greenlaw, M.D., 188 Irvington 
Road, Rochester 20. Meets last Monday of each 
month, September through May. 

WESTCHESTER RADIOLOGICAL Society. — Secretary, 
Richard P. Avonda, M.D., 212 Harwood Bldg, 
Scarsdale. Meets third Tuesday of January and 
October and as announced. 


North Carolina 


RADIOLOGICAL SOCIETY OF NORTH CAROLINA. Secret: 
tary-Treasurer, A. Bascom Croom, M.D., 1102 
Greenway Dr., High Point. Meets Spring and 
Fall of each year. 


North Dakota 


NortH Dakota RADIOLOGICAL Society. Secretary, 
Richard F. Raasch, M.D., P.O. Box 990, Dickin- 
son. Meets in the Spring with State Medical 
Association; in Fall or Winter on call. 

Ohio 

Ono STATE RaproLocicaL Society. Secretary, Paul 
D. Meyer, M.D., 6160 Cherry Hill Dr., Columbus. 
Next annual meeting, May 19-21, 1961, Deshler 
Hilton Hotel, Columbus. 

CENTRAL OHIO RADIOLOGICAL Society. Secretary 
Treasurer, Robert L. Friedman, M.D., Grant 
Hospital, Columbus 15. Meets second Thursday, 
October, November, January, March, and May, 
Columbus. 

CLEVELAND RapioLocicaL Society. Secretary-Treas- 
urer, Norman E. Berman, M.D., 14404 S. Park 
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Meets at 7:00 P.M., 


Blvd., Shaker Heights 20. 
November, January, 


fourth Monday October, 
February, March, April. 
GREATER CINCINNATI RADIOLOGICAL Society. Secre- 
tary-Treasurer, W. Donald Janny, M.D., 722 
Scott St., Covington, Ky. Meets first Monday, 


September through May, at Cincinnati General 


Hospital 
Miamt VALLEY 

Treasurer, 

Bidg., Dayton 2, Ohio. 
month, at 


RADIOLOGICAL Society. Secretary- 
G. F. Johnson, M.D., 1030 Reibold 
Meets second Thursday 
of each Miami Valley Hospital, 


Dayton 


Oklahoma 

OKLAHOMA STATE RADIOLOGICAL Society. Secretary, 
FE. D. Greenberger, M.D., Medical Arts Bldg., 
McAlester. Meets in January, May, and October. 


Oregon 
Orecon RaprotocicaL Society. Secretary-Treasurer, 
George R. Satterwhite, M.D., 1123 S.W. Yamhill 


St., Portland. Meets monthly, second Wednes- 


day, October to June, at the University Club, 


Portland. 


Pacific Northwest 


Paciric NORTHWEST RADIOLOGICAL Society. Secre- 
tary-Treasurer, John W. Burkey, M.D., 509 Olive 
Way, Seattle 1, Wash. Next annual meeting in 
Portland, Ore., May 1961. 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL Society.  Secretary- 
Treasurer, Frederick R. Gilmore, M.D., Clearfield 
Hospital, Clearfield. Next annual meeting, Bed- 
ford Springs Hotel, May 26-27, 1961. 

PHILADELPHIA ROENTGEN Ray Society. Secretary, 
Robert B. Funch, M.D., Germantown Hospital, 
Philadelphia 44. Meets first Thursday of each 
month at 5:00 p.m., from October to May, in 
Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society. Secretary, Ross H. 
Smith, M.D., St. Margaret Memorial Hospital, 
Pittsburgh 1. Meets monthly, second Wednesday, 
October through June. 


Rocky Mountain States 


Rocky MOUNTAIN RADIOLOGICAL Society. Secretary- 
Treasurer, John H. Freed, M.D., 4200 E. Ninth 
Ave., Denver 20, Colo. Next 
Denver Hilton Hotel, Denver, 
10-12, 1961. 


annual meeting, 
Colo., Aug. 


South Carolina 


South Carotina RaproLocicaL Socrery. Secretary- 
Treasurer, George W. Brunson, M.D., 1406 Gregg 
St., Columbia. Meets (primarily for business) in 
conjunction with South Carolina Medical Asso- 
ciation in May. Scientific meeting in Fall. 


South Dakota 


RADIOLOGICAL SOCIETY OF SOUTH Dakota. Secretary- 
Treasurer, Donald J. Peik, M.D., 303 S. Minnesota 
Ave., Sioux Falls. Meets during annual meeting 
of State Medical Society. 


The Southeast 


Southern Radiological Conference. Secretary-Treas- 
urer, Marshall Eskridge, M.D., 1252 Springhill 
Ave., Mobile, Ala. 


The Southwest 


SOUTHWESTERN RADIOLOGICAL Society. Secretary- 
Treasurer, Ralph S. Clayton, M.D., 1501 Arizona 
Bldg. 2 A, El Paso, Tex. Meets monthly, last 
Friday, 6:30 p.M., Paso Del Norte Hotel, El Paso. 


Tennessee 


East TENNESSEE RADIOLOGICAL Society. Secretary- 
Treasurer, J. Marsh Frere, Jr., M.D., 205 Medical 
Arts Bldg., Knoxville. Meets in September and 
January, and prior to State Medical Association 
meeting. 

MEMPHIS ROENTGEN Society. Secretary-Treasurer, 
Hollis H. Halford, M.D., Kennedy VA Hospital, 
Memphis 15. Meets monthly first Monday, John 
Gaston Hospital. 

TENNESSEE RADIOLOGICAL SocrETy. Secretary-Treas- 
urer, James J. Range, M.D., P.O. Box 324, John- 
son City. Meets annually with State Medical 
Association in April. 


Texas 


CENTRAL TEXAS RADIOLOGICAL Society. Secretary- 
Treasurer, Glenn Addison Stokdyk, M.D., VA 
Center, Temple. Meets monthly, fourth Monday, 
at Kosel’s Cafe, Temple. 

DALLAS-FORT WORTH RADIOLOGICAL SocrETy. Secre- 
tary-Treasurer, W. H. Neil, M.D., 1217 W. Cannon 
St., Fort Worth. Meets monthly, third Monday, 
6:30 P.M., at the Greater Fort Worth International 
Airport. 

Houston RADIOLOGICAL Society. Secretary, Edward 
Singleton, M.D., 6621 Fannin St., Houston 25. 
Meets monthly, last Monday, at Doctors’ Club. 

SAN ANTONIO-MILITARY RADIOLOGICAL Society. Sec- 
retary, Hugo F. Elmendorf, Jr., M.D., 730 Medical 
Arts Bldg., San Meets at 
Fort Sam Houston Officers’ Club, third Wednesday 
of each month, 6:30 P.M. 

Texas RaprovocicaL Socrery. Secretary-Treasurer, 
R. P. O'Bannon, M.D., 1216 Pennsylvania Ave., 
Fort Worth 4+. Next meeting in Fort Worth, Jan. 
20-21, 1961. 


Antonio 5, Texas. 


Utah 

UraH STATE RaDIOLOGICAL Society. Secretary-Treas- 
urer, Richard Y. Card, M.D., St. Mark’s Hospital, 
Salt Lake City 3. Meets third Wednesday, 
January, March, May, September, November. 
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Vermont 


VERMONT RADIOLOGICAL Society. Secretary-Treasurer, 
John R. Williams, M.D., 46 Nichols St., Rutland. 


Virginia 
VIRGINIA RADIOLOGICAL Society. Secretary, Frank A. 
Kearney, 2nd, M.D., 110 S. Curry St., Phoebus. 


Washington 


WASHINGTON STATE RADIOLOGICAL SocIETY. Secretary- 
Treasurer, Joseph T. Houk, M.D., 14303 Ambaum 
Blvd., Seattle 66. Meets third Monday of each 
month, September to April, University of Washing- 
ton Medical School. 


West Virginia 


WEST VIRGINIA RADIOLOGICAL Society. Secretary- 
Treasurer, Karl J. Myers, M.D., Myers Clinic- 
Broaddus Hospital, Philippi. Meets with State 
Medical Society, and as announced. 


+ 


ae 2 


Wisconsin 


MILWAUKEE ROENTGEN Ray Society  Secretary- 
Treasurer, Joseph F. Wepfer, M.D., 5000 W. 
Chambers St. Meets fourth Monday, October 
through May, at the University Club. 

SECTION ON RADIOLOGY, STATE MEDICAL SOCIETY OF 
Wisconsin. Secretary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave., Milwaukee 2. Meets in 
October with State Medical Society. 

WISCONSIN RADIOLOGICAL Society. Secretary-Treas- 
urer, Howard G. Bayley, Jr., M.D., 116 Iroquois 
Pkwy., Beaver Dam. 


Puerto Rico 


ASOCIACION PUERTORRIQUENA DE RapIOLocia. Secre- 
tary-Treasurer, Dr. César E. Rosa-Pérez, Fondo del 
Seguro del Estado, Parada 1, San Juan. 


January 196) 


CANADA 


CANADIAN ASSOCIATION OF RADIOLOGISTs, Honorary 
Secretary-Treasurer, Robert G. Fraser, M.D.; 4s. 
sociate Honorary Secretary-Treasurer, Jean-Louis 
Leger, M.D. Central Office, 1555 Summerhill 
Ave., Montreal 25, Quebec. 
and June. 

La SocitT& CANADIENNE-FRANCAISE D’ELEcTRo. 
RADIOLOGIE MEDICALES. General Secretary, Louis 
Ivan Vallée, M.D., Hépital Saint-Luc, 1058 rye 
St-Denis, Montreal 18. Meets third Saturday of 
each month. 

L’ ASSOCIATION DES RADIOLOGISTS DE LA PROvINcE pg 
QUEBEC. ASSOCIATION OF RADIOLOGISTS oF THE 
PROVINCE OF QUEBEC. Secretary, O. Raymond, 
M.D., 5400 Blvd. Gouin W., Montreal 9. Meets 
four times a year. 

MONTREAL RADIOLOGICAL Stupy Cus. Secretary. 
Treasurer, Fleming McConnell, M.D., 1650 Cedar 
Ave., Montreal, Que. Meets first Tuesday even- 
ing, October to April. 

TORONTO RADIOLOGICAL Society.  Secretary-Treas- 
urer, L. R. Harnick, M.D., X-Ray Department, 
Toronto Western Hospital, 399 Bathurst St. 
Meets second Monday evening, September to May. 


CUBA 


SocIEDAD CUBANA DE RADIOLOGiA Y FISIOTERAPIA. 
Secretary, Dr. Miguel A. Garcia Plasencia, Hos- 
pital Curie, 29 y F, Vedado, Havana. Meets 
monthly. 


Meets in January 


MEXICO 
SocIEDAD MEXICANA DE RapIo.Locia. Headquarters, 
Calle de Coahuila, Nim. 35, Mexico 7, D. F 
Secretary General, Enrique Alvarez Hernandez, 
M.D. Meets first Monday of each month. 


PANAMA 
SocrEDAD RADIOLOGICA PANAMENA.  Secretary-Editor, 
Luis Arrieta Sanchez, M.D., Apartado No. 86, 
Panama, R. de P. 
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ROENTGEN DIAGNOSIS 


The Head and Neck 

SuitH, GEORGE F., AND ALTMAN, DONALD H. 
Occipital Dermal Sinus: Clinical and Radio- 
logical Findings When a Complete Occipital 
Dermal Sinus Is Associated with a Dermoid 

MurTAGH, FREDERICK, AND KIRKPATRICK, JOHN 
A. Diagnostic Approach to the Infant with 


an Enlarging Head 


Cyst. . i 
Buu, J. W. D., ET AL. Observer Variation in 


Cerebral Angiography: An Assessment of the 
Value of Minor Angiographic Changes in the 
Radiological Diagnosis of Cerebrovascular 
Disease re 

RuccieRO, GIOVANNI. A Technique for the Ex- 
amination of the Optic Foramina. 

PerKINSs, HENRY T., JR., ET AL. Goitre Plon- 
geant: Intrathoracic Goiter Demonstrated 
by the Valsalva Maneuver. 


The Chest 

Wr, James A. Congenital Anomalies of the 
Lung 

Lercoz, NEVILLE M., AND GOODALL-COPESTAKE, 
GERALD. The Relationship of the Hyperin- 
flated Lung to Obstructive Pulmonary Dis- 
ease . ‘ P 

BRUNNER, S., AND PocK-STEEN, O. CH. Local- 
ized Emphysema : 

OsHRAIN, CARL, AND ROSENBERG, COLEMAN H. 
Localized Obstructive Emphysema Produced 
by an Extrabronchial Lesion. . oe 

NORDENSTROM, BJORN, AND NOVEK, JAAN. The 
Atelectatic Complex of the Left Lung. 

ScappDinG, J. G. Chronic Diffuse Interstitial Fi- 
brosis of the Lungs. ; ; 

STEINBERG, ISRAEL. Lipoid Pneumonia Asso- 
ciated with Paraesophageal Hernia: Angio- 
cardiographic Study... 

NADEAU, PIERRE J., ET AL. Primary Pulmonary 
Histiocytosis X.... a 

Goop, C. ALLEN, AND HoLMAN, CoLIn B.  Cavi- 
tary Carcinoma of the Lung: Roentgenologic 
Features in 19 Cases. . 

Herzoc, H. Expiratory Stenosis of the Trachea 
and Main Stem Bronchi Due to a Weakened 
Pars Membranacea: Its Treatment by Plas- 
tic Reinforcement. . wees 

WHEELER, Davin E. Bronchography Using Dy- 
clonine Hydrochloride Anesthesia. . 


The Heart and Blood Vessels 


VAMPBELL, JOHN A., AND KLATTE, EUGENE C. 
Radiology of Patent Ductus Arteriosus. . 


LYNFIELD, JOSHUA, ET AL, Right and Left Heart 
Catheterization and  Angiocardiographic 
Findings in Idiopathic Cardiac Hypertrophy 
with Endocardial Fibroelastosis : 

DuSHANE, JAMES W., ET AL. Differentiation of 
Interatrial Communications by Clinical 
Methods. Ostium Secundum, Ostium 
Primum, Common Atrium, and Total Anom- 
alous Pulmonary Venous Connection. . ; 

DUSHANE, JAMES W., AND KIRKLIN, JOHN W 
Selection for Surgery of Patients with Ven- 
tricular Septal Defect and Pulmonary Hyper- 


tension. 

STAUFFER, HERBERT M., ETAL. Gasand Opaque 
Contrast in Roentgenographic Diagnosis of 
Pericardial Disease 

BRUNNER, S., ET AL. Arterial Malformation in 
the Superior Mediastinum 

Rota, ALEXANDER N., AND FRANSMAN, S. L. 
Dissecting Aneurysm of the Aorta. . 

WILDER, ROBERT J., AND STEICHEN, FELICIEN M. 
Necrosis of the Entire Gastrointestinal Tract 
Following Translumbar Aortography . 

BELLMAN, SVEN, ET AL. Coronary Arteriogra- 
phy. I. Differential Opacification of the 
Aortic Stream by Catheters of Special De- 
sign—Experimental Development. 

WituiaMs, JOHN A., ETAL. Coronary Arteriogra- 
phy. Il. Clinical Experiences with the 
Loop-End Catheter. . , 

SINKLER, WILLIAM H., AND SPENCER, ANDREW D 
The Value of Peripheral Arteriography in As- 
sessing Acute Vascular Injuries 

DIGUGLIELMO, L., ET AL. Roentgen Investiga- 
tion of the Coronary Veins in the Dog 

TENG, PAUL, AND GOLDENBERG, ErRWIN D. 
Thrombosis of Internal Carotid Artery in a 
Five-Year-Old Child 

BERCHTOLD, R. Portal Hypertension. . 

HorFMAN, HENRY L., AND FREEDLANDER, SAMUEL 
O. Supradiaphragmatic Transposition of 
the Spleen for Portal Hypertension. An Ex- 
perimental and Clinical Study. 


The Digestive System 

RUBIN, ROBERT J., ET AL. Water-Soluble Con- 
trast Media: Their Use in the Diagnosis of 
Obstructive Gastrointestinal Disease. 

SEALY, ROSSALL, AND KRIGE, H. An Oesopha- 
geal Tumour.. 

Leicu, TepF. Acute Gastric Dilatation 

BRUMMER, PEKKA, AND HAKKINEN, ILKKA. X- 
Ray Negative Dyspepsia. A Follow-Up 
Study 

Ramos, ALBERTO RAMIREZ, ET AL. Peptic Ulcer 
in Children: Review of Literature and Re- 
port of Thirty-Two Cases. . 
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Morey, GILBERTO, ET AL. Duodenal Ulcer in the 
Child eer 

Hupp_er, EpwWARDG., ETAL. Diagnosis and Re- 
sults of Treatment in Gastric Polyps... 

TucKER, ARTHUR S., AND BOLANDE, ROBERT P. 
Duodenal Polyposis Associated with Mucocu- 
taneous Melanosis (Peutz-Jeghers Syn- 
drome). ; pe dbad atte eiatgrdse 

Dutuig, H. L., AND MCKELLAR, N. J. Radio- 
logical Appearances in the Post-Gastrectomy 
Dumping Syndrome 

MENDEL, WALTER H., 
CLARENCE B. Carcinoid of the Jejunum.... 

McCort, JAMES J. Infarction of the Descending 
Colon Due to Vascular Occlusion. Three 
Cases ; SS ity 

MarsHak, R. H., ET AL. Toxic Dilation of the 
Colon in the Course of Ulcerative Colitis. .. 

DANIELS, VirGciL C., AND Woop, ERNEsTH.  Di- 
verticulitis of Cecum and Ascending Colon... 

REYNOLDS, R. M., ET AL. Intramural Divertic- 
ulitis. 

PonKA, JOSEPH L., ET AL. 
of Carcinoma of the Sigmoid and Diverticuli- 


Differential Diagnosis 


tis ‘ . aa 
Dovus, HowWarRD P., AND SHEA, JAMES J. Pneu- 
matosis Cystoides Intestinalis ; 
MORGENSTERN, LEON. Persistent Descending 
Mesocolon depelsta Wepausahaes 
Ritey, JAMES R. Cholecystography and Chol- 
angiography Today. . ; i 4 
Wisorr, Cart P. A Comparative Study of 
Telepaque Dosage in Cholecystography Us- 
ing Single-Dose and Double-Dose Tech- 
niques 


Hernia 
Vartio, T., ET AL. Clinical Significance of 
Roentgenological Hiatus Hernia 


The Musculoskeletal System 

ROAF, ROBERT Vertebral Growth and Its Me- 
chanical Control 

PritcHarp, A. E., AND THompson, W. A. L. 
Acute Pyogenic Infections of the Spine in 
Children 

IANNACCONE, A., ET AL. Osteoporosis in Cush- 
ing’s Syndrome ; 

LANSCHE, W. EDWARD, AND Forpb, LEE T.  Cor- 
relation of the Myelogram with Clinical and 
Operative Findings in Lumbar Dise Lesions 

WALKER, Harry RK 
Simulating the Disk Syndrome 

MarRMoR, LEONARD, AND BECHTOL, CHARLES O 


Extradural Osseous Lesions 


Fracture Separation of the Lower Humeral 
Epiphysis. Case 
Jacobs, BERNARD W. Early Recognition of Oste 
ochondrosis of Capital Epiphysis of Femur 
Woo.rrey, B. F., anb CHANDLER, E. F. Mani 
festations of Osgood-Schlatter’s Disease in 
Late Teen Age and Early Adulthood 


Devas, M.B. Stress Fractures of the Patella. 

RuBIN, GUSTAV, AND WITTEN, Morais. The 
Talar-Tilt Angle and the Fibular Collateral 
Ligaments. A Method for the Determina- 
tion of Talar Tilt 


The Spinal Cord 
TENG, PAUL, AND RUDNER, NATHAN 
Arachnoid Diverticula 
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Gynecology and Obstetrics 

HENZL, M., ET AL. Pneumopelvigraphy of De- 
velopmental Malformations of the Female In- 
ternal Genitalia. ane 

HILBISH, THEODORE F., AND Scuutz, Emm. 
Roentgenologic Manifestations of Tropho- 
blastic Tumors... . 

HELANDER, C. G., AND LinpBom, A. Varicocele 
of the Broad Ligament. A Venographic 
Study 


The Genitourinary System 

SARGENT, JAMES W. Ureteral Metastasis from 
Renal Adenocarcinoma Presenting a Bizarre 
Urogram if 

MarsH, ALBERT P. Primary Diabetic Pneu- 
maturia Diagnosed Radiographically. . 

LOWMAN, ROBERT M., AND DE Luca, James T. 
Nephrotomography: Its Role in Routine 
Urographic Studies. ; 

WINTER, CHESTER C. The Excretory Urogram 
as a Kidney Function Test 

HAMM, FRANK C., ET AL. 
Urography.. 


Dangers of Excretory 


Technic; Media 

SEEMANN, H. E., AND Rotn, B. New Stepped 
Wedges for Radiography. . 

Man, EveEtyn B. A Note About Iodine-Con- 
taining Contrast Media and the Interference 
of Teridax for Cholangiograms in Evaluation 
of Thyroid Function by Measurement of 
Serum Iodine. .. 


RADIOTHERAPY 


VON Essen, Cart F. Roentgen Therapy of Skin 
and Lip Carcinoma: Factors Influencing 
Success and Failure ‘ 

MARINELLO, ZOILO. Metastatic Cancer of the 
Neck 

KAAE, SIGVARD, AND BRENE, NIELS. Wedge 
Filters in Roentgen Therapy of Carcinoma of 
the Larynx and Hypopharynx. . 

BARTON, Harry L., ET AL. The Evaluation of 
Roentgen Therapy in Non-Resectable Carci- 
noma of the Lung ; ’ 

HACKENTHAL, PETER. The Palliative Irradia- 
tion of Bronchial Carcinoma. 

Rotu, F., AND Eccer, G. Therapeutic Results 
in Carcinoma of the Uterus Following In- 
creased Radiation Dosage. 
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Lewis, GEORGE L., JR., ET AL. Space Dose Re- 
lationships for Points A and B in the Radium 
Therapy of Cancer of the Uterine Cervix 

pay, NoRMAN A., AND YODER, VIRGIL E. _Iso- 
dose Curves for Certain Radium Applicators 
Used in the Treatment of Uterine Cervical 
Cancer 

KoutE, P. Treatment and Prognosis of Wilms’ 
Tumour in Early Childhood 
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Tumors of the Testis 
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C. Recurrent Seminoma: The Manage- 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Occipital Dermal Sinus: Clinical and Radiological 
Findings When a Complete Occipital Dermal Sinus Is 
Associated with a Dermoid Cyst. George F. Smith and 
Donald H. Altman. J. Dis. Child. 98: 713-719, 
December 1959. (Jackson Memorial Hospital, Miami 
36, Fla.) 

The authors present 2 cases of occipital dermal sinus 
and review 17 cases from the literature of the past ten 
years. The clinical and radiologic findings are dis- 
cussed, as well as the embryology and therapy. 

The primary purpose of the paper is to call attention 
to the high incidence of intracranial infection (meningi- 
tis, cerebral abscess) when a complete occipital dermal 
sinus is associated with a dermoid cyst. The congeni- 
tal dermal sinus represents a midline defect whereby the 
sinus opening in the skin is connected by a tract to a 
dermoid cyst in the posterior fossa. This path provides 
a direct source of intracranial infection. The develop- 
ment of this abnormality has been explained as a mis- 
placement of the fragments of ectoderm in the vicinity 
of the developing neural tube at about the third to 
fifth week of embryonic life. 

Radiographically, the most important finding when 
an occipital dermal sinus connects with an intradural 
dermoid cyst is a central rarefied area 1 to 2 cm. in 
diameter in the midline of the occipital bone in the 
region of the inion. Extending superiorly from the 
rarefied area is a short channel 1 to 1.5 cm. in length 
and 0.3 to 0.6 cm. in width, passing obliquely through 
the occipital bone in the midline. Extradural dermoid 
cysts with a complete dermal sinus, on the other 
hand, show a smooth or scalloped circular defect 1.5 to 5 
cm.indiameter. Radiographs of the cervical spine may 
show multiple deformities of the vertebral bodies and 
processes, such as fused laminae and spina bifida. 

In 7 of the 17 cases reviewed, an occipital dermoid 
sinus was overlooked. The presenting diagnosis in 8 
was meningitis, in 4 increased intracranial pressure, and 
in 3 cerebral abscess. It therefore becomes imperative 
to look for a dermoid sinus in any of these conditions. 

Treatment is by surgical excision, best accomplished 
before intracranial infection occurs. 

Three roentgenograms; 2 photographs; 2 tables. 

GEORGE A. SHIPMAN, M.D. 
Staten Island, N. Y. 


Diagnostic Approach to the Infant with an Enlarging 
Head. Frederick Murtagh and John A. Kirkpatrick 
J.A.M.A. 172: 538-541, Feb. 6, 1960. (3701 N 
Broad St., Philadelphia 4, Penna. ) 

Frequently, the earliest sign of intracranial derange- 
ment in the infant is an abnormally rapid enlargement 
of the head. This is usually demonstrable before dis- 
turbances of function can be detected by neurological 
examination. The first step in the diagnosis is routine 
roentgenographic study. Enlargement of the cranial 
vault may be recognized by discrepancy in the size of 
the vault as compared with the size of the face. This 
is usually associated with spreading of the sutures and 
perhaps bulging of the fontanel. 

In infants with hydrocephalus, symmetrical enlarge 
ment of the head, with thinning of the bones of the 
cranial vault and prominence of the frontal region, may 


be demonstrated. In those with internal hydro 


cephalus, there are often present a shallow posterior 
fossa and spread sutures, which may be SUggeStive of 
aqueduct stenosis 

_The infant with a chronic subdural collection has 
biparietal head enlargement. This is not usually 
associated with selective thinning of the bone, and 
prominence of the frontal region is not present 
Roentgenograms of infants with cysts of the fourth 
ventricle, on the other hand, characteristically demon. 
strate enlargement and elongation of the posterior fossa 
with a normal anterior fossa. 

With a tumor in the posterior fossa, there may be 
asymmetrical thinning of the occipital bone, in addition 
to the other roentgen findings of internal hydroceph- 
alus. When tumors of the hemisphere are present, 
head enlargement is often asymmetrical. The bone 
may be thin on the side of the lesion, and occasionally 
calcific deposits may be found in the body of the tumor. 

The next step in the roentgenographic study is in- 
vestigation of the ventricular system and subarachnoid 
pathways by air-contrast radiography, either ventricy- 
lography or pneumoencephalography. _ If bilateral sub. 
dural taps yield bloody or xanthochromic fluid, which 
establishes the presence of an acute or chronic collection 
in the subdural space, the anatomic extent of the 
collection may be confirmed by the injection of a few 
cubic centimeters of air into the subdural space and the 
taking of roentgenograms of the skull in various pro- 
jections. Pneumoencephalography should be per- 
formed to visualize the ventricular system and the 
subarachnoid pathways, in order to establish the pres- 
ence or absence of associated hydrocephalus or tumor. 

If the subdural taps show normal findings, air-con- 
trast studies of the ventricular system should be per- 
formed as the third step in the diagnostic approach, 
preferably at the same session. Pneumoencephalog- 
raphy is the more precise method of examination, since 
it visualizes the basilar cisterns and the subarachnoid 
spaces as well as the ventricular system 

Four roentgenograms, with accompanying photo- 
graphs. THEODORE E. Keats, M.D. 

University of Missouri 


Observer Variation in Cerebral Angiography: An 
Assessment of the Value of Minor Angiographic 
Changes in the Radiological Diagnosis of Cerebro- 


vascular Disease. J. W. D. Bull, R. S. C. Couch, 
Daphne Joyce, J. Marshall, D. G. Potts, and D. A. 
Shaw. Brit. J. Radiol. 33: 165-170, March 1960 
(National Hospital for Nervous Diseases, Queen Sq., 
London, W. C. 1, England) 

The authors have conducted an evaluation of the use- 
fulness, in the diagnosis of cerebrovascular disease, of 
certain criteria in cerebral angiograms from which gross 
abnormalities were absent. This study was pursued 
according to a careful plan, which involved a “blind” 
comparison by three observers at two readings of a series 
of angiograms from patients with acute cerebrovascular 
accidents with a series from patients with no clinical 
evidence of cerebrovascular disease. 

Irregularity of the walls of cerebral vessels and varia- 
tion in their caliber were shown to be of diagnostic value, 
while tortuosity of cerebral vessels and abnormalities 
the configuration of the bifurcation of the internal 
carotid into middle and anterior cerebral arteries (the 
“T-junction’’) were of no value. 
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The magnitude of inter- and intra-observer variation, 
ghich has been shown to occur in the detection of minor 
bnormalities, indicates the need for such a study 
ghenever the validity of diagnostic criteria is in doubt. 

ix tables THEODORE E. Keats, M.D. 

University of Missouri 

A Technique for the Examination of the Optic Fora- 
mina. Giovanni Ruggiero. Acta radiol. 53: 120-124, 
February 1960. (Ste. Anne Hospital, Paris, France) 

After reviewing the procedures now employed for 
roentgen examination of the optic foramina (Hartmann, 
Brunetti, Lysholm ), the author presents a new method 
which he believes has certain advantages. It is de- 
gribed as a modification of the Lysholm technic (Acta 
radiol. Suppl. 12, 1931) though with some important 
differences 

The preliminary positioning of the patients is the 
same as in the Lysholm procedure (prone, with the 
head on the skull unit) except that the cross in 
the mirror is on the midline between the two inner 
canthi instead of over the inner canthus of the eye 
to be investigated. The central ray is then tilted 
through three angles; the first two are obtained by 
ingling the arch of the skull unit 20° cranially and the 
tube 28° toward the side not under investigation. The 
third angle is obtained by tilting the tube laterally 4° 
toward the side being examined. The secondary grid is 
tuned, as previously, but a concentric primary dia- 
phragm and a cone are used. The head is kept in the 

e position and, when the first roentgenogram has 

1 obtained, the optic foramen of the other side is ex- 

Both 

ptic foramina are projected on the same 18 X 24-cm. 

With this method the head has to be positioned 

nly once for an examination of the two sides, which 

eliminates one uncertain factor. The angles given for 

the tube are based upon anatomical studies. The 

ippearances of the optic foramina more or less corre- 

spond with those obtained with the Hartmann and 

Brunetti technics 

Four roentgenograms; 3 drawings. 


Goitre Plongeant: Intrathoracic Goiter Demon- 


strated by the Valsalva Maneuver. Henry T. Perkins, 
Jr, Henry D. McIntosh, and John P. Boineau. Circu- 
lation 21: 90-94, January 1960. (Duke University 
School of Medicine, Durham, N. C.) 

Superior mediastinal tumors should be examined by 
the Valsalva maneuver both directly and at fluoroscopy. 
[fthe mass is a goiter, the procedure may return it to the 
neck and lead to the diagnosis. A pathognomonic 
feature is a history of occurrence of a goiter which dis- 
ippeared without surgery. This type of goiter ‘‘plon- 

t” is quite rare, since most goiters do not extend 
into the thorax or grow after reaching the mediastinum, 
so that they cannot return to the neck. 

Two cases are illustrated with photographs and 
roentgenograms. Zac F. EnprgEss, M.D. 

Bloomfield Hills, Mich. 


THE CHEST 


Congenital Anomalies of the Lung. James A. Wier. 
Ann. Int. Med. 52: 330 348, February 1960.  (Fitz- 
‘mons Army Hospital, Denver 30, Colo.) 

Many classifications of bronchopulmonary abnor- 
malities exist. None is completely satisfactory for 


clinical use. The one employed here is basically that of 
Foster-Carter (Brit. J. Tuberc. 40: 111, 1946) with 
minor modifications in the subheadings. 

Abnormalities of Lobation: The most common con- 
genital abnormalities of the lung are due to additional 
or poorly developed fissures. The most striking of the 
additional fissures are the result of misplaced normal 
structures. Probably the best known example is the 
“lobe of the azygos vein.” 

Congenital cystic disease undoubtedly exists, although 
views as to its incidence and the criteria for differenti- 
ating congenital from acquired cysts are conflicting 
The etiology is unproved and the term ‘‘congenital 
cystic disease”’ is loosely applied. In general, it might 
include two broad groups: (1) solitary or bronchogenic 
cysts, and (2) multiple cysts. 

Kartagener’s Syndrome: The first symptoms of this 
triad of situs inversus, bronchiectasis, and nasal sinusitis 
usually occur in childhood, although there is seldom 
evidence of bronchiectasis in infancy. 

Abnormalities of the lung parenchyma include acces- 
sory lungs, intralobar bronchopulmonary sequestration, 
and agenesis of the lung. Aberrant lung tissue may be 
found in the thorax or in the abdomen. There is no 
communication with the normal bronchial tree. The 
arterial blood supply is from the systemic arteries, usu- 
ally the thoracic or abdominal aorta. 

Intralobar bronchopulmonary sequestration may be de- 
fined as a partial or complete developmental separation 
of a portion of a lobe of the lung from its continuity with 
the normal pulmonary artery and bronchial tree. The 
arterial blood supply to the sequestered lobe is from 
the systemic circuit, thoracic, or abdominal aorta. 
“Intralobar’’ is used to differentiate the condition 
from extralobar sequestration, where the anomalous 
tissue is found between the diaphragm and the lower 
lobe. 

These cases are usually diagnosed before the age of 
thirty. They are sometimes discovered on routine x- 
ray examination of the chest, but the majority come to 
medical attention because of repeated acute pulmonary 
disturbances, with cough, expectoration, fever, etc. The 
x-ray findings are quite similar in most cases. If there 
is communication between the bronchial tree and the 
sequestered region, there may be one or more cysts with 
air-fluid levels in the posterobasal area on one side or 
the other. If no communication exists between the 
bronchial tree and the sequestered region, the postero- 
anterior view will show a rounded, oval, or lobulated 
homogeneous area of increased density situated medi- 
ally in one of the bases. Bronchography usually re- 
veals failure of the opaque material to enter the region 
of the lesion. Treatment of this condition is surgical 
removal of the sequestered lung tissue 

Agenesis may consist in the absence of the whole 
lung or of only a part. It is reported as occurring twice 
as often on the left side as on the right 

Anomalies of the pulmonary vessels occur with paren- 
chymal and bronchial abnormalities as well as with 
cardiac anomalies. 

Pulmonary arteriovenous fistulas are congenital he- 
mangiomatous malformations of the pulmonary vascular 
bed. Many patients with this syndrome have cuta- 
neous and mucosal hemangiomas and telangiectases, 
which probably are part of a generalized hereditary 
telangiectasia, or Rendu-Osler-Weber disease. These 
fistulas may occur in any segment, subsegment, or lobe 
of the lung, and they may be single or multiple. 
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Most patients with pulmonary arteriovenous fistulas 
will be symptomatic and have polycythemia. They 
may be cyanotic, and may exhibit clubbing of the 
fingers, hemoptysis, and a bruit over the involved area 
of the lung, usually accentuated on inspiration. 

The appearance on chest roentgenograms is diverse, 
frequently being confused with an area of infiltration 
due to tuberculosis. Occasionally, the chest film may 
be normal. Diagnosis may be confirmed by laminag- 
raphy, which may reveal an abnormally prominent 
vascular supply to the involved area. The most re- 
liable confirmation of diagnosis is given by angiocardi- 
ography 

Surgical removal is recommended for single fistulas 
and, if feasible, for multiple ones. Single fistulas 
should not be removed without angiographic study 
of both lungs, as smaller ones may be overlooked on 
a standard roentgenogram. 

Arteries from the systemic circulation may supply 
abnormal lung tissue in association with the above 
anomalies, or in some circumstances may supply 
normal lung. These may arise from the 
ascending, descending, or abdominal aorta, or from 
the subclavian, intercostal, or internal mammary 
arteries, particularly when associated with degrees 
of occlusion of the pulmonary artery. 

Absence of pulmonary artery (agenesis or hypoplasia) 
is obviously present in association with agenesis of the 
lung. More cases are now being reported of absence 
or occlusion of the pulmonary artery in association 
with aerated but abnormal lung, usually accompanied 
by cystic change. Many of these are in relatively 
asymptomatic adults. Differentiation from insidious 
thrombosis secondary to trauma or disease may be a 
problem 

Eleven roentgenograms 

STEPHEN N. TAGER, M.D. 
Evansville, Ind. 


vessels 


The Relationship of the Hyperinflated Lung to 
Obstructive Pulmonary Disease. Neville M. Lefcoe 
and Gerald Goodall-Copestake. Canad. M. A. J. 
82: 464-467, Feb. 27, 1960. (University of Western 
Ontario, London, Ont., Canada) 

The relationship between two laboratory tests 
the determination of degree of obstruction by a pul- 
monary function test and the radiological diagnosis of 
“emphysema’’—is the subject of this paper. The 
reading of the postero-anterior film of the chest and 
the findings in the one-second timed vital-capacity 
test were found to agree in approximately 85 per cent 
of the 130 cases studied. The two tests in each 
instance were made on the same day. In the event 
of a disagreement in the results, further laboratory 
studies as well as clinical data suggest that, if the 
expiratory rate is below 58 per cent in the first second, 
there is bronchial disease, regardless of the radio- 
graphic findings. In practice it is usual to regard 
any figure below 65 per cent as highly suspicious. 
The presence of a contracting or contracted lung 
lesion appears to destroy the correlation completely. 
In some patients with a clinical history of chronic 
chest disease, neither the roentgenogram nor the timed 
vital-capacity test showed anything abnormal. 

The fairly high degree of correlation between the 
two tests supports the hypothesis that it is the obstruc- 
tion to air flow with resultant hyperinflation of the 
lungs which gives rise to the radiological picture of 
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emphysema, although primary parenchymal atrophic 
change is not ruled out in most of these cases 
Three graphs; 2 tables. 


Localized Emphysema. S. Briinner and 9. Ch 
Pock-Steen. Acta radiol. 53: 184-190, March 1999 


(Rigshospitalet, Copenhagen, Denmark) 
According to the authors, there appears to be a 

gradation from isolated bullae and blebs to more 

They consider ll 


extensive localized emphysema. 
three as a single clinical entity. 

The pathogenesis is generally attributed to a check. 
valve mechanism producing partial obstruction to the 
afferent bronchial branch, with excretory obstruction, 
There are many causes for such a situation, including 
mucosal hypertrophy, local chondromalacia of the 
bronchial ring, and central bronchogenic tumors, The 
most important clinical sign is exertional dyspnea 
Radiographically the area is more radiolucent than 
the remaining lung tissue, without distinct demarca- 
tion. Fluoroscopically one sees less effective emptying 
of the involved area on expiration, with the possibility 
of a mediastinal shift in the opposite direction, pro- 
portionate to the degree of lung involved. 

The authors studied 14 patients ranging from twelve 
to sixty-two years of age, 6 males and 8 females. The 
distribution of the changes throughout the lungs was 
fairly even, with the exception that none were en- 
countered within the right middle lobe. In only 4 
cases was a reasonabie explanation of the origin of the 
emphysema found. In the first case a hilar lymph 
node apparently compressed the lingular bronchi 
In the second, pulmonary cysts partially obstructed 
the right lower lobe bronchus. The third case was 
due to a chondromalacia of the bronchus, and the 
fourth was apparently associated with underdevelop- 
ment of the bronchial tree in the left upper lobe. All 
of these cases raised the probability of a valve 
mechanism. 

Four roentgenograms. L. B. Lernsacu, M.D. 

Bowman Gray School of Medicine 


Localized Obstructive Emphysema Produced by an 
Extrabronchial Lesion. Carl Oshrain and Coleman H. 
Rosenberg. Dis. of Chest 37: 243-245, February 1960. 
(Jewish Hospital, Brooklyn, N. Y.) 

The authors report a case of asymptomatic localized 
obstructive emphysema in a 17-year-old white male, 
due to extrabronchial lymph-node giant follicular 
lymphoblastoma. Chest study revealed a well circum- 
scribed, homogeneously dense, lobulated 5-cm. shadow 
at the left hilus and emphysema at the left lung base 
On fluoroscopy the mass neither pulsated, changed 
size on the Valsalva maneuver, nor moved on swallow- 
ing. It bore no relation to the esophagus, and no 
mediastinal shift was noted. Tomograms suggested 
a relationship to the left main stem bronchus. Bron- 
choscopy was negative, but bronchography disclosed 
a persistent filling defect in the proximal portion of 
the anteromedial segmental bronchus of the left lower 
lobe, contiguous with the hilar mass. The pathologic 
report following left lower lobectomy was “giatt 
follicular lymphoblastoma.”’ 

Peribronchial tuberculous adenopathy, aberrant 
vessels, aortic aneurysms, and enlarged heart chambers 
may cause bronchial compression and _ localized ob- 
structive emphysema. There are also many reports 
of obstruction and atelectasis produced by extta 
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bronchial lesions and of obstruction and emphysema 
produced by intrabronchial lesions, but | regional 
emphysema involving a lobe or segment, which is not 
associated with aspiration of a foreign body, carcinoma, 
adenoma, or tenacious mucus, has received little 
It appears that the phenomenon described 


attention , ] 
uthors is an intermediate step between the 


by the a 


uly compressing lesion and final obstruction and 
early 


atelectasis 
Three roentgenograms; 1 photograph. 
Joun P. Fotropoutos, M.D. 
Northwestern University Medical School 


The Atelectatic Complex of the Left Lung. Bjérn 
Nordenstrom and Jaan Novek. Acta radiol. 53: 
177-183, March 1960. (Karolinska Sjukhuset, Stock- 
holm, Sweden 

The authors discuss lamellary (plate-like) atelectasis 
affecting the lingula, combined with atelectasis of the 
let lower lobe. This association occurs charac- 
teristically on the left side, possibly owing to the 
fact that the course of the lingular bronchi to the dia- 
phragm is steeper than that of the middle lobe bronchi. 
The former are therefore more liable to kinking against 
the diaphragm on anterior and downward rotation. 

The authors suggest the following mechanism as 
underlying lamellary atelectasis of the lingula: Atelec- 
tasis of the left lower lobe develops first, due to ob- 
struction of the lower lobe bronchus. The reduction 
in the volume of the lobe leads to compensatory 
emphysema of the upper lobe. The left cupola of the 
fiaphragm, normally more mobile than the right, is 
turned upward and the mediastinum is drawn over 
somewhat to the left. In addition to the expansion 
f the upper lobe and the diaphragmatic elevation, 
the upper lobe also rotates anteriorly and downward; 
the peripheral bronchi of the lingula will then be 
kinked against the left cupola of the diaphragm. 
The ventilation of the lung distal to the kinking is 
reduced and lamellary atelectasis develops. These 
lamellary lesions might be termed ‘‘secondary”’ or 
torsion” atelectases of the lingula, the torsion here 
referring to the anterior and downward rotation of 
the upper lobe 

Plain film studies and bronchograms are included 
for demonstration of the two types of atelectasis not 
uncommonly seen in the left lung. 

Twelve roentgenograms. 

JaMEs F. Martin, M.D. 
Bowman Gray School of Medicine 


Chronic Diffuse Interstitial Fibrosis of the Lungs. 
G. Scadding. Brit. M. J. 1: 443-450, Feb. 13, 
1960. (Brompton Hospital, London, England) 

The author reports his experience with 26 cases of 
‘hronie diffuse interstitial fibrosis of the lungs and 
points out its clinical and pathological differences 
rom the “acute interstitial fibrosis of the lung’’ of 
Hamman and Rich. 

The clinical picture is striking. A middle-aged 
t elderly person, having previously been well, com- 
plas of progressive dyspnea on exertion for several 
tars; has a cough, usually nonproductive; may be 
yanosed, especially after exercise; has gross clubbing 
I the fingers; has no obvious cardiac abnormality 
ind is not constitutionally ill. 

The physiological findings correlate well with the 
‘meal and morbid anatomy. The changes are 


T 


mainly those due to a defect of diffusion between the 
alveolar air and the alveolar capillaries. 

The pathological findings consist of thickening of the 
alveolar walls with chronic inflammatory cells, fibro- 
blasts, and young fibrous tissue, and there is con- 
siderable reticulin proliferation. In the late stage, 
in the more affected parts, the lungs present a honey- 
comb appearance in which completely destroyed or 
condensed lung tissue contains cyst-like air spaces 
which are all that is left of the respiratory part of the 
bronchial tree. 

Various causes have been advanced for ‘‘idiopathic”’ 
diffuse chronic interstitial pulmonary fibrosis. The 
author seems to support the hypothesis that tissue 
auto-immunity may be concerned in the pathogenesis. 

Most of the types of widespread fibrosis which may 
be caused by recognizable agents can be distinguished 
from “‘idiopathic’’ diffuse interstitial fibrosis by con- 
sideration of the total clinical, radiological, and physio- 
logical features. The relevant points of differentiation 
between sarcoidosis, dust diseases, the various forms 
of ‘honeycomb lung,’’ and chronic interstitial fibrosis 
of the lung are brought forward by the author. 

The radiological appearance is variable. The chief 
features are shadowing of nodular or reticular pattern, 
predominantly at the bases but also sometimes extend- 
ing throughout the lung. This may be bilateral, but 
not necessarily symmetrical. The quality and dis- 
tribution of these changes vary from case to case. 

Chronic diffuse interstitial fibrosis of the lung, like 
other fibrotic conditions at and beyond bronchi- 
olar level, shows some interesting bronchographic 
features. The bronchi seem to maintain an un- 
diminished caliber much further out toward the periph- 
ery than usual; and the peripheral zone which normally 
remains unfilled is much narrowed. 

On the whole, the prognosis tends to vary inversely 
with age: The older the patient, the more likely is 
the condition to be only slowly progressive, or even 
to enter a stationary phase. 

Eight roentgenograms. PETER TorBEY, M.D 
University of Missouri 


Lipoid Pneumonia Associated with Paraesophageal 
Hernia: Angiocardiographic Study of a Case. Israel 
Steinberg. Dis. of Chest 37: 157-162, February 1960. 
(New York Hospital-Cornell Medical Center, New 
York, N. Y.) 

A 33-year-old woman was known to have had an 
asymptomatic left lower lobe lung lesion for thirteen 
years. In addition, a chest film revealed a_ fine, 
linear, coalescent density at the right base, suggesting 
mineral oil pneumonitis. A history of ingestion of 
one to four teaspoons of mineral oil daily was obtained. 
Pertinent physical findings were a diminished gag 
reflex and a large paraesophageal hiatus hernia dis- 
covered on gastrointestinal examination Angio- 
cardiography showed absence of pulmonary arterial 
and venous circulation in the anterior and lateral basal 
segments of the left lower lobe, the site of infiltration, 
and on bronchography these were poorly filled. 

Lipoid (mineral oil) pneumonia is diagnosed with 
difficulty unless a history can be obtained of ingestion 
of mineral oil or its use in medication of the throat 
and nasal passages. It may be recognized preopera- 
tively by cytologic studies of bronchial washings if 
macrophages containing lipoid granules can be identi- 
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fied. A diffuse bilateral lower lung field ‘‘spun” or 
“‘ground-glass’’ appearance on films is suggestive, as 
is bronchographic demonstration of nonfilling of the 
bronchi at the site of the lesion. Angiocardiography 
may show cutting off of the blood supply to the lesion, 
which is in keeping with the damage to the pulmonary 
circulation observed in experimental lipoid pneumonia. 
Caution must therefore be used in attributing decreased 
vascularity of the lungs to bronchogenic cancer, since 
many pulmonary diseases (especially tuberculosis) 
exhibit this phenomenon. 

Mineral oil has been shown experimentally to cause 
pulmonary capillary edema and albumin seepage into 
alveoli. A reticulum of collagenous fibers surrounds 
macrophages containing mineral oil droplets and the 
oil becomes fixed in fibrous tissues, obliterating air 
spaces and eventually leading to granuloma formation. 

Five roentgenograms. 

JouN P. Fotropou.tos, M.D. 
Northwestern University Medical School 


Primary Pulmonary Histiocytosis X. Pierre J. 
Nadeau, F. Henry Ellis, Jr., Edgar G. Harrison, Jr., 
and Robert S. Fontana. Dis. of Chest 37: 325-339, 
March 1960. (Mayo Clinic, Rochester, Minn.) 

Data are presented for 7 patients with primary 
histiocytosis X who have been seen at the Mayo Clinic 
and 21 additional cases reported in the literature. 

Primary pulmonary histiocytosis X is a disease of 
unknown etiology. It occurs more frequently in men, 
with an age range from seventeen to sixty years. 
Patients may be completely asymptomatic or have 
relatively minor symptoms. The typical appearance 
on roentgenograms of the chest is the bilateral occur- 
rence of diffuse, symmetric, reticulonodular densities, 
often associated with numerous small cystic areas, 
producing a pattern that has been referred to as 
“honeycomb lung.’”’ Not infrequently there may be 
evidence of pneumothorax. 

The essential histologic feature required for a 
diagnosis of pulmonary histiocytosis X is histiocytic 
infiltration of the alveolar walls. Eosinophils or giant 
cells may be seen in regions infiltrated with histiocytes. 

There are three major complications of this disease: 
spontaneous pneumothorax, diabetes insipidus, and 
chronic cor pulmonale. Insofar as can be determined, 
involvement seems to be limited to the lungs or, at 
most, to the lungs initially and the hypothalamic- 
hypophyseal system secondarily. 

The clinical course is both variable and unpredictable. 
For this reason, the prognosis should always be guarded. 
As a rule, the disease runs a mild and chronic course, 
with a tendency toward remission. It may, however, 
progress relentlessly to the point of severe pulmonary 
fibrosis, cor pulmonale, and congestive heart failure. 
Cortisone or cortisone-like preparations given early 
would seem to be the treatment of choice. 

Six roentgenograms; 4 photomicrographs; 3 tables. 

PETER TorsBeEy, M.D. 
University of Missouri 


Cavitary Carcinoma of the Lung: Roentgenologic 
Features in 19 Cases. C. Allen Good and Colin B. 
Holman. Dis. of Chest 37: 289-293, March 1960. 
(Mayo Clinic, Rochester, Minn.) 

In general, carcinoma should be considered seriously 
in the diagnosis of any cavitary lesion of the lung, 
and this is especially true if the patient is of ‘‘cancer 
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age,” that is, more than forty years old, if the lesion 
is large, and if no calcification is roentgenologically 
demonstrable. For the most part, the tumors are 
situated in the peripheral portions of the lungs away 
from the roots. All lobes are involved about equally 
except for the right middle lobe. ; 

The tumors vary in size and in the thickness of their 
walls. It is well to be aware that a cavitary carcinoma 
does not always have a thick wall. 

Roentgenologically the 19 cases reviewed by the ay. 
thors fell into two broad groups: (1) those simulating 
suppurative abscess of the lung; (2) those simulating 
bronchogenic cyst. 

One feature described by others and observed jn 
5 of the present series was the existence of a solid 
mass attached to the wall of the cavitary lesion and 
situated within the cavity. This has been called q 
“mural nodule” and is highly suggestive of malignant 
neoplasm. It should serve to distinguish a carcinoma 
from suppurative abscess of or bronchogenic cyst. 

Six roentgenograms. PETER TorRBEY, M.D. 

University of Missouri 


Expiratory Stenosis of the Trachea and Main Stem 
Bronchi Due to a Weakened Pars Membranacea: 
Its Treatment by Plastic Reinforcement. H. Herzog. 
German M. Monthly 5: 73-77, March 1960. (Biirger- 
spital, Basel, Switzerland) 

The posterior third of the wall of the trachea and 
main bronchi is composed of elastic and fibrous tissue, 
and the anterior two-thirds of cartilage. In normal 
inspiration this membrane stretches as the lumen 
increases and shrinks in expiration as the lumen de- 
creases, these luminal changes being brought about 
by alteration in intrathoracic pressure resulting from 
the action of the respiratory muscles. In the cases 
described by the author the posterior wall had lost 
its elasticity, and in expiration it invaginated to 
markedly narrow the lumen. 

Cineradiography is probably the best means of 
demonstrating tracheal narrowing. In the lateral 
view the anteroposterior diameter of the trachea can 
be seen to decrease in expiration, especially near the 
end. In the anteroposterior view the lateral diameter 
fails to show a decrease in expiration, as it should. 
The invagination is most severe in the lower third of 
the trachea. 

Long histories of chronic bronchitis and emphysema 
are characteristic of tracheal stenosis of this type, 
with increasingly frequent paroxysmal attacks 0 
stridor and dyspnea after coughing, sneezing, o 
exertion. Bronchial dilators are of no help. 

Complete relief was obtained in the 5 cases operated 
on by the author by insertion of a bone graft in the 
posterior wall as far as the carina. Such grafts must 
be carefully measured so that the lumen can still be 
narrowed in forced expiration; otherwise the patient 
would be unable to clear out secretions by coughing. 

Nineteen roentgenograms; 2 photographs; W 
drawings. Zac F. Enpress, M.D. 

Bloomfield Hills, Mich. 


Bronchography Using Dyclonine Hydrochloride 
Anesthesia (4 N-Butoxy-Beta-Piperidino-Propiophe 


David E. Wheeler. Dis. of 


none-Hydrochloride). ; ¢ 
February 1960. (Indianapolis, 


Chest 37: 193-195, 
Ind.) . 
Dyclonine hydrochloride (Dyclone) is a topical 
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anesthetic with a wide range of safety, good anesthetic 


properties, and a low sensitizing potential. A sterile 
5 per cent solution with chlorobutanol in isotonic 
sodium chloride has been used in prebronchography 
wnesthesia in the manner described below. 

Pentobarbital and atropine are administered one 
to two hours before the precedure, in doses according 
+) body weight. The meal immediately preceding 
the examination is withheld. The Dyclone is given 
by the spray method, with the patient inspiring 
feeply This affords excellent anesthesia of the oro- 
pharynx, hypopharynx, trachea, carina, and major 
bronchi. The total amount of anesthetic solution 
ysed averages 10 c.c. and never exceeds 20 c.c. Some 
{this is expectorated and a small amount is swallowed. 
Patients can eat and drink with safety in less than one 
sour after anesthesia. The author instills the broncho- 
zraphic medium via a 30 c.c. syringe with adapter 
tip into the trachea over the back of the tongue. 
‘Dyclone has been used in 121 instillations, in 69 
oatients, prior to bronchography. Of 29 unsatisfactory 
bronchograms in this series, only 16 were directly 
attributable to poor anesthesia. In 12 cases a repeti- 
tion of the anesthetic procedure was successful. Only 
| real case of resistance to Dyclone was found; this 
patient was satisfactorily anesthetized with another 
agent 

‘The author has found Dyclone to be a rapidly acting, 
safe, easy to administer, and effective agent for 
mene the tracheobronchial tree prior to 

ronchography. No patient was observed to suffer 
iny adverse effect from the drug 

JOHN P. Fotropoutos, M.D. 
Northwestern University Medical School 


THE HEART AND BLOOD VESSELS 


Radiology of Patent Ductus Arteriosus. John A. 
Campbell and Eugene C. Klatte. Wisconsin M. J. 
39; 129-134, February 1960. (1100 W. Michigan, 
Indianapolis 7, Ind. ) 


The plain roentgenograms of 100 surgically proved - 


‘ases of uncomplicated patent ductus arteriosus were 
reviewed to determine the incidence and reliability 

{certain morphologic changes in the diagnosis of the 
various types of altered hemodynamics encountered 
vith this anomaly. Changes in the aortic configura- 
tion as seen radiographically offer the key to differentia- 
tion from other anomalies with left-to-right systemic- 
pulmonary shunts, such as ventricular septal defect, 
itnal septal defect, and anomalous pulmonary venous 
return. 

The combination of an enlarged left ventricle and a 
age aorta with an infundibulum deformity, coupled 
vith the findings of engorged pulmonary vasculature 
and a dilated left atrium, is the classical picture of a 
patent ductus with left-to-right flow. The magnitude 
f these roentgen changes varies with the pulmonary 
‘Sstance and size of the ductus. A high or low 
pulmonary resistance with a small ductus may produce 

detectable roentgen abnormalities. As the ductus 

‘tlarges in caliber, however, the roentgen appearance 
ecomes diametrically opposite to this. The largest 
‘art volumes are generally found in patients with 
: large ductus and low pulmonary resistance because 

€ increased volume flow and mixed shunting dilate 

“aly structures. Critical inspection of the roent- 


genogram for signs of decreased pulmonary vascularity, 
right heart hypertrophy, and lack of aortic dilatation 
is necessary for the diagnosis of patent ductus arteriosus 
with a reversed shunt. Roentgen evidence of right 
and left ventricular enlargement with engorged lungs, 
large left atrium, and normal aorta usually signifies 
a bidirectional flow through the ductus. 
Four roentgenograms; 1 table. 


Right and Left Heart Catheterization and Angio- 
cardiographic Findings in Idiopathic Cardiac Hyper- 
trophy with Endocardial Fibroelastosis. Joshua Lyn- 
field, Benjamin M. Gasul, Lawrence L. Luan, and 
Robert F. Dillon. Circulation 21: 386-400, March 
1960. (Cook County Children’s Hospital, Chicago, 
Ill.) 

Thirty-two patients with fibroelastosis have been 
studied by the authors, some by all possible means, 
others by one or more procedures. Six cases in which 
angiocardiography was done are reported in some 
detail and in of these autopsy findings confirmed 
the diagnosis. Two types were distinguished: one 
with a markedly dilated left ventricle and very small 
volume change in systole and diastole; the other with 
a small left ventricular cavity and right ventricular 
hypertrophy. This second type has a considerable 
decrease of volume in systole but maintains a high 
diastolic pressure which causes pulmonary hypertension. 

The authors are of the opinion that the fibroelastosis 
is a secondary phenomenon occurring in response to 
increased tension on the heart. They would discard 
the term endocardial fibroelastosis, substituting the 
designation “idiopathic cardiac hypertrophy, Types 
Iand II.” Type I is associated with left ventricular 
hypertrophy, dilatation, and failure, and Type II 
with pulmonary hypertension and right ventricular 
hypertrophy secondary to disease of a normal sized 
or contracted left ventricular chamber. 

This article is extensively illustrated with angio- 
cardiograms, electrocardiographic tracings, phono- 
cardiograms, and catheter pressure tracings. 

Zac F. ENprREss, M.D. 
Bloomfield Hills, Mich 


Differentiation of Interatrial Communications by 
Clinical Methods. Ostium Secundum, Ostium Primum, 
Common Atrium, and Total Anomalous Pulmonary 
Venous Connection. James W. DuShane, William 
W. Weidman, Robert O. Brandenburg, and John W. 
Kirklin. Circulation 21: 363-371, March 1960. 
(Mayo Clinic, Rochester, Minn.) 

Ostium secundum and primum defects are similar 
enough physiologically to give the same roentgen 
findings, namely, mild to moderate cardiac enlargement 
and prominence of the pulmonary artery. Catheteriza- 
tion shows evidence of a left-to-right shunt at the atrial 
level. These two defects can be differentiated from 
each other by distinctive electrocardiographic patterns 
when these are subjected to vectorial analysis. 
The QRS loop is clockwise in the presence of ostium 
secundum and counterclockwise with an ostium 
primum defect. 

Common atrium and total anomalous pulmonary 
venous drainage are more serious defects, with greater 
enlargement of the heart and pulmonary artery. 
Symptoms are present from an earlier age and more 
pronounced. The figure-of-8 sign is pathognomonic 
for total anomalous pulmonary venous drainage when 
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present but, if it is not, electrocardiography can 
differentiate between the two. The QRS loop is 
counterclockwise in patients with common atrium and 
clockwise in those with total anomalous pulmonary 
venous connection. Catheter studies show complete 
mixing at the atrial level in both lesions. 
The records of 128 patients were reviewed for this 
study, all cases being proved by surgery or autopsy. 
Three roentgenograms; 2 electrocardiograms; 2 
diagrams; 7 tables Zac F. ENprREss, M.D. 
Bloomfield Hills, Mich. 


Selection for Surgery of Patients with Ventricular 
Septal Defect and Pulmonary Hypertension. James 
W. DuShane and John W. Kirklin. Circulation 21: 
13-20, January 1960. (Mayo Clinic, Rochester, 
Minn. ) 

Patients with septal defects and pulmonary hyper- 
tension can be helped by surgery to the extent that 
the hypertension is caused by a shunt from left to 
right. When the pulmonary blood flow is less than 
the systemic blood flow, the shunt being predominantly 
right to left, closing the defect will make the condition 
worse. The critical factor thus is the amount and 
direction of the shunt through the defect. When the 
shunt is bidirectional and of equal magnitude in the 
two directions, surgical interference is believed to be 
of questionable value, since reduction in the pulmonary 
artery pressure cannot be expected to occur 

Cardiac catheterization is the best means of obtain- 
ing information about a shunt, provided anesthesia 
or heavy sedation is not necessary. Demonstration 
of increased pulmonary flow is an indication for surgery, 
while a diminished flow would be a contraindication. 
On plain films a large pulmonary artery extending to 
the periphery means increased flow, and ventricular 
enlargement is usually present. If the main branches 
are large and the peripheral ones small, the shunt may 
well be from right to left. 

Cyanosis at rest usually means predominantly 
right-to-left shunting. Electrocardiographic changes 
as to ventricular enlargement are also helpful. 

Four roentgenograms; 3 electrocardiograms. 

Zac F. Enpress, M.D. 
Bloomfield Hills, Mich. 


Gas and Opaque Contrast in Roentgenographic 


Diagnosis of Pericardial Disease. 
Louis A. Soloff, 


Herbert M. Stauffer, 
Jacob Zatuchni, and Barbara L 
Carter. J.A.M.A. 172: 1122-1126, March 12, 1960 
(3401 N. Broad St., Philadelphia 40, Penna.) 

Pure carbon dioxide gas has a very high coefficient 
of solubility in blood which permits it to go rapidly 
into solution with only fleeting cardiovascular effects. 
When injected rapidly, either intravenously or by 
cardiac catheter in man, the gas remains long enough 
for roentgenographic visualization of the right side of 
the heart. When the patient is placed with the left 
side down, the outflow tract of the right ventricle and 
the trunk of the pulmonary artery remain dependent 
and contain blood even though the upper portion of 
the right ventricle is filled with gas, so that blood flow 
through the lungs and systemic circulation is main 
tained 

For gas angiocardiograms pure 100 per cent carbon 
dioxide gas is used. The patient lies in the left lateral 
decubitus position and a 19- or 20-gauge needle is 


inserted into the median antecubital vein. A three 
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way stopcock connects the needle to an intravenoys 
drip and also permits the injection of the carbon 
dioxide through a 100-c.c. syringe which has ines 
previously flushed with the gas several times, One 
hundred cubic centimeters of the gas is then rapidly 
injected and an exposure is made at the end of the 
injection. The x-ray beam is horizontal. A second 
exposure is made within a few seconds. The patient 
is kept in position for another five or ten minutes. 

When the right atrium contains gas, its lateral wal 
appears in the frontal projection as a smoothly curve; 
band, convex laterally, not more than 3 or 4 mm 
in thickness under normal circumstances. If peri. 
cardial effusion is present, a soft-tissue shadow appears 
between the right atrial wall and the lung. 

The authors performed 51 carbon dioxide injections 
in 40 adults with problems of pericardial disease 
The volumes of the gas injected varied from 50 t 
100 c.c. Twenty-one studies gave positive evidenc 
of pericardial effusion or thickening; in 18 the results 
were normal, with reference to the right atrial border 
in 12 cases the findings were equivocal. Ninetee 
patients were studied to determine how much per. 
cardial effusion contributed to the enlarged heart 
shadow in heart failure. Seven of these patients were 
shown to have effusions; in 8 the findings were nega. 
tive and in 4 they were equivocal. The procedure 
was carried out with the ordinary equipment available 
in any radiology department and is thought to be 
convenient and safe. It is of particular value in very 
sick patients or in those needing only a cursory stud; 
of the pericardium. When fuller examination is 
required, opaque angiocardiography is _ indicated 
especially for evaluation of underlying heart disease 

Five roentgenograms; 1 photograph. 

Mortimer R. CamieL, M.D 
Brooklyn, N. Y 


Arterial Malformation in the Superior Mediastinun. 
S. Briinner, P. A. Gammelgard, Olaf Petersen, and 0 
Storm. Acta radiol. 53: 105-112, February 196) 
(University Hospital, Copenhagen, Denmark) 

The aortic arch is formed during the third to sixth 
embryonic week from the left fourth branchial arch 
The right third and fourth branchial arches and the 
left third arch become the great arteries arising from 
the aortic arch. If this development does not take 
place, a number of vascular anomalies may arise, some 
of which may cause compression of the esophagus «t 
trachea, or both, and thus acquire clinical significance 
Twenty such cases have been seen by the authors 

The first signs of a compressing vascular ring appeal 
shortly after birth. A characteristic sign is stridor 
accompanied by attacks of cyanosis, usually elicite: 
by feeding. Due to the esophageal compression, tht 
food may pass up from the esophagus and down int 
the trachea, resulting in asphyxia and recurrent attacks 
of pneumonia. In the most severe cases there 's 
persistent inspiratory and expiratory stridor wt 
retraction of the intercostal muscles and neck 0 
inspiration; the patient will assume a hyperextended 
position, straightening out the trachea to improve the 
passage of air. In other cases, the vascular rings an 
anomalous vessels produce only slight symptoms 
none at all, and diagnosis is not made until autopsy “ 
by chance on roentgen examination of the esophagus 

Endoscopy seldom reveals the true nature of - 
condition, Postero-anterior and lateral views of th 
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‘pest may possibly disclose a forward displacement 
FS r indentation of the trachea. Roentgen exami- 
on of the esophagus will show narrowing of the 


qnd 


nati 


wmen from behind and a forward displacement at 


she level of the third or fourth dorsal vertebra. Lastly, 
a diagnosis may be confirmed by angiocardiography 
nd aortography, w hich permit accurate determination 
of the position of the anomalous vessels. 

Of the authors’ 7 patients who underwent surgery, 5 
1d a complete and 1 an incomplete ring; in the 
eventh the course of the innominate artery was 
bnormal, with severe constriction of the trachea. 
Three of the 13 unoperated patients had mild 
amotoms of tracheal compression with exertional 
iysonea, 5 had symptoms due to other conditions, 
nd 5 were asymptomatic. In all cases of this group, 
voent gen examination of the esophagus revealed an 
adentation of the lumen, often coexisting with dis- 
slaeement. Both the indentation and the displace- 
nent of the esophagus were marked in nearly all the 
4ses, whether they had no symptoms, mild symptoms, 
r symptoms so severe as to necessitate operation. 
Narrowing of the esophagus per se is therefore not a 
aficient indication for surgery. Compression of the 
trachea was present in 4 cases. Some of the non- 
perated patients probably had anomalous subclavian 
rteries, but frequently the appearance of the esophagus 
sso uniform that the correct diagnosis has to await 
yrtography. Aortography was performed in only 
jcases in this group; in 4 cases anomalous arteries 
irom the aorta and in the fifth a posterior arch were 
emonstrated 

Five roentgenograms; 22 drawings. 


Dissecting Aneurysm of the Aorta. Alexander N 
dota and S. L. Fransman. Canad. M. A. J. 82: 
320-533, March 5, 1960. (S. L. F., Queen’s Uni- 
sity, Kingston, Ont., Canada) 

{ case of cystic medionecrosis of the aorta with 
isecting aneurysm is reported in a young, normo- 
tasive male. From the radiological evidence, def- 
lite, if slight, aortic disease was present as early as 
tober 1939. The chest roentgenogram at that 


me was considered normal but in retrospect slight © 


rte unfolding was quite obvious and this had in- 
ased very considerably by the time of an Air Force 
ischarge film in 1945. From the history it is reason- 
ile to assume that the aortic disease was active 
nough to produce some chest pain as early as 1941. 
ln 1953 death resulted from rupture of the aneurysm 
the right pleural cavity. The twelve-year dura- 
i symptoms in a case of this kind is most excep- 
tonal, especially as the dissection involved the ascend- 
ig aorta rather than beginning at or beyond the arch, 
sis true in the majority of patients with long survival. 
Uinical, serologic, and pathologic examinations ruled 
it syphilis as a cause of the disease and neither did 
osclerosis or hypertension play a part. It is 
‘culated that diphtheria toxin administered in early 
od may have been an etiologic agent. 
WwW roentgenograms; 3 photomicrographs; 8 photo- 
Tapas 


Necrosis of the Entire Gastrointestinal Tract Follow- 
2g Translumbar Aortography. Robert J. Wilder and 
‘Sicten M. Steichen. Arch. Surg. 80: 198-203, 
“ruary 1960. (4940 Eastern Ave., Baltimore 24, 


{a 


‘case Is reported of massive gangrene of the gastro- 


intestinal tract following translumbar aortography. 
Old occlusions of the celiac and superior and inferior 
mesenteric arteries were revealed by autopsy, and the 
bowel had apparently been kept alive by retroperitoneal 
collateral circulation until the final insult 

The patient was a 53-year-old male with a rather 
long history of angina-like pains in the chest and 
abdomen and considerable arteriosclerosis for his age. 
Arterial pulses were absent below the knees bilaterally, 
and the right femoral pulse was absent. Abdominal 
catastrophe followed within hours of aortography, 
with death soon thereafter. 

It appeared in retrospect that the 35 c.c. of 70 
per cent sodium acetrizoate injected may have been 
more than is safe in a patient with extensive vascular 
occlusions. Autopsy showed that, except for the 
superior mesenteric artery which had, up to the time 
of the fatal accident, a pinpoint opening at its stoma, 
all three major sources of arterial blood to the digestive 
tract had been long occluded at their origin from the 
aorta. The freshness of the thrombosis in the superior 
mesenteric artery left no doubt but that it resulted 
from the aortography. It seems likely that vasospastic 
response to the contrast medium was _ responsible 
The relatively good condition of the liver and spleen 
and normal appearance of the pancreas demonstrates 
the amazing efficiency of the retroperitoneal collaterals 
in supplying arterial blood to those organs 

The authors point out that patients should be 
carefully selected for aortography in view of its in- 
herent dangers. Certain vascular abnormalities, such 
as ordinary abdominal aneurysms and complete 
occlusions with Leriche syndrome, would seem not to 
require aortography. 

Three figures, including 1 roentgenogram 

Don E. MatTHIESEN, M.D 
Phoenix, Ariz 


Coronary Arteriography. I. Differential Opaci- 
fication of the Aortic Stream by Catheters of Special 
Design—Experimental Development. Sven Bellman, 
Howard A. Frank, Peter B. Lambert, David Littmann, 
and John A. Williams. New England J. Med. 262: 
325-328, Feb. 18, 1960 Beth Israel Hospital, 
Boston, Mass. ) 

A method for coronary arteriography that employs 
relatively selective opacifications of the periphery of 
the aortic stream is presented. For this purpose a 
polyethylene catheter was designed with a _ loop- 
shaped termination that could be straightened out over 
a flexible-wire guide for retrograde introduction into 
the arterial system. Upon removal of the guide, 
the catheter regains its initial shape. Three side 
holes drilled at an angle of 45° to the plane of the loop 
and a narrowed end opening deliver the contrast 
material peripherally, so that the coronary sinuses 
of Valsalva can be preferentially filled 

Experiments were performed on 20 mongrel dogs, 
a single film being taken during each injection of the 
contrast medium. A synchronizing apparatus trig- 
gered the radiographic exposure from 120 to 400 milli- 
seconds after the R wave of the electrocardiogram. 
A maximum of 10 ml. of contrast agent per injection 
was found to be satisfactory, with the triggering circuit 
activated after the injection of 5 or 6 ml. The injec 
tions were accomplished within two or three seconds, 
and exposures were made during diastole to minimize 
distortion due to movements of the heart 
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With the loop properly placed, good visualization 
of the major coronary arteries to branches of the 
second or third order was regularly obtained. The 
aorta, apart from the sinuses of Valsalva, was usually 
only moderately opacified. Single and _ repeated 
injections were well tolerated. 

Four figures, including 2 roentgenograms 

ALVIN SEGEL, M.D. 
Cleveland Metropolitan General Hospital 


Coronary Arteriography. II. Clinical Experiences 
with the Loop-End Catheter. John A. Williams, 
David Littmann, Jack H. Hall, Sven Bellman, Peter 
B. Lambert, and Howard A. Frank. New England 
J. Med. 262: 328-332, Feb. 18, 1960. (Beth Israel 
Hospital, Boston, Mass.) 

A preliminary experience with the application of the 
loop-end catheter (see preceding abstract) for clinical 
coronary arteriography in a series of 32 patients is 
presented. 

Coronary arteriograms of diagnostic quality can be 
obtained with relatively small quantities of contrast 
material injected by hand. A serial radiographic 
technic appears to be essential for reliable interpreta- 
tion. It is felt that the best results were achieved 
when the diameter of the loop end of the catheter was 
approximately 0.5 cm. less than the diameter of the 
ascending aorta. A loop diameter of about 2.8 cm. 
was satisfactory for most patients, and the most effec- 
tive design was a loop extending 45 to 90° beyond a 
full circle. 

The technic of insertion of the catheter about a 
special wire guide with a flexible tip is described. 
The use of a constant drip of a dilute heparin solution 
(0.0015 per cent) is emphasized. The loop was placed 
immediately above the aortic valve under fluoroscopic 
guidance. Diatrizoate methylglucamine in 76 and 85 
per cent solutions was employed in amounts ranging 
from 20 to 30 ml. delivered over a period of three to 
five seconds. Carotid artery compression was main- 
tained to minimize cerebral circulation and to slow 
the heart rate. 

The coronary arteries were visualized in all but 5 
patients. The reasons given for unsatisfactory visuali- 
zation were: tachycardia uncontrolled by carotid 
artery compression (2 patients); free aortic-valve 
incompetence associated with unusual turbulence in 
the root of the aorta (1 patient); catheter of inadequate 
length or loop diameter in relation to aneurysmal 
dilatation of the proximal thoracic aorta (2 patients). 
In 2 patients not included in this series, the catheter 
could not be passed because of atherosclerosis in the 
region of the bifurcation of the iliac artery. 

The use of a monitoring electrocardiograph is stressed. 

Two dangers inherent in any retrograde catheteriza- 
tion of the aorta are emphasized: (1) blocking a 
branch of the aorta by the catheter; (2) discharging a 
clot formed in the catheter tip. One adverse clinical 
experience was encountered in this series: the develop- 
ment of a myocardial! infarction in a patient in whom 
a saline solution (without heparin) was_ instilled 
through the catheter several times. Recovery even- 
tually ensued. 

A considerable variation in the rate and degree of 
opacification of different parts of the coronary tree 
was observed. In one instance, a diagnosis of com- 
plete occlusion of the main trunk of the right coronary 
artery was made, based on the failure of this vessel to 
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opacify during four successive cardiac cycles, This 
was substantiated at surgical exploration anq the 
patient was found to be amenable to thrombendarter. 
ectomy. 

Four roentgenograms; 


1 electrocardiogram, 
ALVIN SEGEL, MD 
Cleveland Metropolitan General Hospital 


The Value of Peripheral Arteriography in Assessing 
Acute Vascular Injuries. William H. Sinkler an) 
Andrew D. Spencer. Arch. Surg. 80: 300- 304, Feb. 
ruary 1960. (2601 N. Whittier St., St. Louis 13, Mo 

Peripheral arteriography is of considerable valye in 
the diagnosis of obliterative arterial disease and jy 
following the results of vascular surgery. It is, hoy. 
ever, time-consuming and not without hazard, [js 
usefulness for assessing acute vascular injuries from 
gunshot and knife wounds is the subject of this article 

Of 95 patients who received systematic surgical 
exploration for possible vascular trauma, 52 were found 
to have major arterial injury and 16 major venous 
injuries. In 26 of this group preoperative arteriog 
raphy had been performed. Arteriograms were als 
obtained in 5 of the 27 patients in whom exploration 
was negative. In 44 others, arteriographic studies 
were made but operation was not undertaken. 

The significant arteriographic findings were simply 
presence or absence of interruption of flow through the 
injected arterial system, unless an arteriovenous 
fistula was demonstrated. On final analysis, it was 
found that peripheral arteriography will rarely make 
a diagnosis that is unobtainable by a careful history 
and physical examination. It is of no help in assessing 
venous injuries except in cases of arteriovenous fistula 
Its principal value is in cases with multiple injuries 
when there is genuine doubt about patency or integrity 
of arterial pathways. 

Four tables. Don E. MAtTrTuIeseEn, M.D 

Phoenix, Ariz 


Roentgen Investigation of the Coronary Veins in the 
Dog. L. DiGuglielmo, V. Baldrighi, C. Montemartini 
and A. Schifino. Acta radiol. 53: 191-200, March 
1960. (University of Pavia, Italy) 

The anatomy of the venous system of the heart is 
reviewed, followed by a report of an investigation of 
the coronary veins based upon 223 thoracic aorto- 
graphic studies in 73 dogs. Some portion of the 
venous system was outlined in 37 examinations. 

The interventricular veins were seldom observed 
All the veins described reached the atrioventricular 
sulcus, whence they continued into a rather extensive 
sharply outlined semiannular vascular formation 
situated between the left auricle and ventricle. 
appreciable division could be defined in the living dog 
between the vena cordis magna and venous coronary 
sinus, which together produced the vascular formation 

After the administration of epinephrine and certall 
epinephrine-type substances, contrast filling of the 
coronary veins was far more frequent and more dens 
than under routine conditions, and the filling occurte? 
at an earlier stage. “oF 

Infarction was produced in 9 dogs by surgic! 
ligation of a large coronary branch. The action ol 
both epinephrine and epinephrine-type drugs on the 
coronary arteries and veins in these animals was 
similar to that observed under normal conditions. 

The venous coronary sinus was ligated in 3 dogs 





Vol. 76 


Roentger 
considera 
of the an 
trast me 
the right 
The la 
coronary 
of the m 
systems, 
veins. 
Nine r 


Throm 
Year-Old 
J. Dis 
X. La Ci 

The r 
artery le 
brings to 

In all 
sudden, <¢ 
ness, Hi 
features, 
in 2 pat 
carotid si 
carotid a 

Carotic 
findings 1 
was more 

Two re 


Portal 
Prognosis 
90; 25-31 
Universit 

The m 
tension is 

mmuni 
umbilical 
esophagea 
langer of 
cirrhosis, 
ecurs in 
with hem 
If the um 
malforma 
veins, or 
Cruveilh 
lateral ro 

Splenic 
finding, b 
smear th 
if the s 
leukemic, 

The ir 
hypertens 
frequentl 
more ofte 
tion, whi 
extraport: 
liver, cor 
hepatic ( 
changes, ; 

For dic 


wary 19) 


S. This 
and the 
ndarter. 


M.D 
Spital 


Ssessing 
ler and 
4, Feb. 
13, Mo 
Value in 
and in 
is, how- 
rd. Its 
ies from 
5 article 
surgical 
re found 
' venous 
arteriog 
vere als 
dloration 
studies 


> simply 
mugh the 
jovenous 
, it was 
ly make 
| history 
assessing 
s fistula 
injuries 
integrity 


M.D 
, Ariz 


is in the 
‘martini 
, March 


heart is 
ration of 
¢ aorto- 
of the 
ions. 
bserved 
ntricular 
xtensive 
yrmation 
cle. 
ving dog 
coronary 
rmation 
1 certain 
of the 
re dense 
occurred 


surgical 
ction of 
; on the 
tals was 
ions. 

3 dogs 


ABSTRACTS OF CURRENT LITERATURE 151 


Vol. 76 


Roentgenography showed normai coronary arteries but 
considerable widening of the coronary veins, particularly 
of the anterior interventricular vein, in which the con- 
trast. medium stagnated for a long time. Filling of 
the right chambers of the heart was also marked. 

The lack of routine visualization of the veins after 
coronary artery visualization is attributed to dilution 
of the medium in the extensive capillary and venous 


ystems, and its direct discharge through the thebesian 


veins. " . 
Nine roentgenograms. JOSEPH E. WHITLEY, M.D. 
Bowman Gray School of Medicine 


Thrombosis of Internal Carotid Artery in a Five- 
Year-Old Child. Paul Teng and Erwin D. Goldenberg. 
| Dis. Child. 99: 228-230, February 1960. (130 
X. La Cienega Blvd., Los Angeles 48, Calif. ) 

The rarity of thrombosis of the internal carotid 
tery led to the presentation of this report, which 
brings to 7 the number of recorded examples. 

In all cases the onset of neurological findings was 
sudden, and in all there was disturbance of conscious- 
ness, Hemiplegia and/or convulsions were prominent 
features, convulsions of the jacksonian type occurring 
in 2 patients. The site of thrombosis was at the 
urotid siphon in 3 and the lower end of the internal 
arotid artery in 4 

Carotid arteriography was done in 6 patients and the 
findings were diagnostic in all. The left carotid artery 
was more frequently involved. 

Two roentgenograms; 1 table. 

PETER TorBeEy, M.D. 
University of Missouri 


Portal Hypertension: Its Diagnosis, Therapy, and 
Prognosis. R. Berchtold. Schweiz. med. Wehnschr. 
0: 25-31, Jan. 9, 1960. (In German) (Chirurgische 
Universitatsklinik, Munich, Germany) 

The mechanism of the development of portal hyper- 
tension is briefly discussed, along with the portocaval 
mmunications through the esophageal veins, the 
umbilical veins, and hemorrhoids. The — gastro- 

phageal collaterals are important because of the 
langer of rupture of the varices. Among patients with 
ithosis, varices are seen in 60 per cent and bleeding 
ccurs in 20 to 30 per cent. Three-quarters of those 
with hemorrhage do not survive for more than a year. 
lf the umbilical vein remains open due to a congenital 
malformation of the extra- and intrahepatic portal 
veins, or if it recanalizes, a caput medusae may develop 

Cruveilhier-Baumgarten syndrome). The third col- 
lateral route is through the hemorrhoidal veins. 

_ Splenic enlargement is the most frequent clinical 
inding, being greater when the portal vein obstruction 
Snear the spleen. This can be called Banti’s syndrome 
i the splenomegaly is not caused by infectious, 
kukemic, neoplastic, hemolytic, or storage disease. 
The indications for surgical treatment of portal 
lypettension with ascites are relative, as ascites is 
requently a sign of severe liver damage. Ascites is 
more often produced by intra- or posthepatic obstruc- 
ton, while the causes of portal hypertension can be 
‘traportal (tumor compression, carcinoma of the 
ef, concretio pericardii) or pre-, intra-, or post- 
“patie (malformations, inflammatory or degenerative 
‘anges, as hepatic cirrhosis). 

For diagnosis, the author uses the laparoscope and 


punctures the spleen, preferably close to the hilus, under 
direct observation. The splenic pressure is usually 
the same as that of the portal vein, varying between 
5 and 20 cm. of water. The cannula which is used 
for measuring the pressure is also employed for in- 
jection of contrast material into the spleen for a 
splenoportogram. Under normal conditions, during 
the first five seconds following injection the extra- 
hepatic vessels are demonstrated, and after another 
five seconds the intra-hepatic vessels. Ten seconds 
later, a diffuse hepatogram is obtained. 

In portal hypertension, the flow of the contrast 
medium is delayed. Three other phenomena are 
also characteristic: orthostatic effect, reversed flow, 
and collateral vessels. The orthostatic effect is 
shown by visualization of the superior and inferior 
mesenteric veins; the main sign of reversed flow is 
the demonstration of the vena coronaria ventriculi, 
the esophageal veins, and, later, the esophageal varices. 

In the presence of bleeding from esophageal or 
gastric varices, immediate treatment is necessary. 
Transthoracic suturing of varices (50 per cent mor- 
tality) or the double balloon catheter can be employed. 
These measures, however, are only intermediate 
steps. Selective procedures are the portacaval shunt, 
for which the author prefers side-to-side anastomosis, 
or, if the portal vein obstruction is prehepatic, a 
splenorenal anastomosis. 

The portal pressure can be reduced to normal values 
with a well functioning portacaval shunt; if it does 
not fall to below 30 cm. water, the success of the opera- 
tion is doubtful. Varices are not influenced by the 
operation in 20 per cent of the patients; in 6 to 10 
per cent, bleeding may continue to occur. The 
mortality of the portacaval shunt is 10 to 20 per cent; 
of the splenorenal shunt 6 per cent. The latter opera- 
tion reduces the pressure less than a portacaval shunt 
and is more commonly followed by recurrent bleeding. 

Eight figures, including 3 roentgenograms. 

JuLius HEYDEMANN, M.D. 
Chicago, III. 


Supradiaphragmatic Transposition of the Spleen for 
Portal Hypertension. An Experimental and Clinical 
Study. Henry L. Hoffman and Samuel O. Freed- 
lander. Arch. Surg. 80: 452-459, March 1960. 
(Mount Sinai Hospital, Cleveland, Ohio) 

Supradiaphragmatic transposition of the spleen in 
order to create adhesions for a partial shunt to the 
systemic circulation in portal hypertension has been 
previously carried out with encouraging results in a 
few patients. The authors sought to confirm prior 
studies by experiments in dogs. The spleen was 
transposed above the diaphragm in 69 animals; in 
a control series of 9 normal dogs the mortality rate 
following acute ligation and division of the portal 
vein was determined; in a third experiment the portal 
vein was divided and ligated after the spleen had been 
transposed for variable periods of time. 

All 9 controls with double ligation and division of 
the portal vein died within six hours. Autopsies 
showed massive hemorrhagic infiltration of the omen- 
tum, mesentery, intestinal wall, and pancreas. In 
some there was gross hemorrhage into the intestine. 
Following transposition of the spleen above the dia- 
phragm, the survival rate was 75.5 per cent. There 
was some immediate operative mortality, and a few 
deaths occurred from empyema. 
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In 27 dogs the portal vein was doubly ligated and 
divided two to four months after transposition of the 
spleen, with a survival of 51.8 per cent. The average 
portal pressure of the survivors was somewhat lower 
than for the animals which died immediately. 

Long-term results after transposition of the spleen 
and ligation and division of the portal vein were 
evaluated. In 8 dogs which were re-explored four to 
ten months after splenic transposition and two to eight 
months after ligation and division of the portal vein, 
portal pressures were 200 to 300 mm. lower than in 
the same dogs immediately after portal vein ligation 
and division. All these animals were in good general 
condition and _ clinically healthy. None showed 
evidence of esophageal varices by esophagoscopy. 
Portal angiograms revealed large collaterals going 
around the intercostal and supraphrenic regions into 
the mediastinum and the right heart. 

Clinical experiences in 3 patients with cirrhosis of 
the liver and recurrent bleeding from esophageal 
varices are recorded. In 2 patients with massive 
bleeding, the esophageal varices were ligated and the 
spleen was transposed at the same time. In the 
third patient, in whom bleeding had been controlled, 
the spleen was transposed without ligation of the 
varices. One patient died within forty-eight hours 
of the operation in delirium tremens. The other 2 are 
alive and in general good health about five months 
after the procedure. 

The authors conclude from their experimental and 
limited clinical experience that transposition of the 
spleen is a practical procedure for both the immediate 
and definitive treatment of portal hypertension with 
bleeding from esophageal varices. The immediate 
bleeding episode could be controlled by ligation of 
the varices, and transposition of the spleen could be 
done at the same time. This would offer a method of 
permanently reducing portal hypertension without 
completely interrupting portal blood flow to the liver. 

Three roentgenograms; 3 tables. 

JouHN P. Fotopou.tos, M.D. 
Northwestern University Medical School 


THE DIGESTIVE SYSTEM 


Water-Soluble Contrast Media: Their Use in the 
Diagnosis of Obstructive Gastrointestinal Disease. 
Robert J. Rubin, Bernard J. Ostrum, and Walter J. 
Dex. Arch. Surg. 80: 495-500, March 1960. (805 
Watchung Ave., Plainfield, N. J.) 

The water-soluble media are stable aqueous solutions 
of low viscosity which do not become impacted or in- 
spissated in the enteric tract. They are miscible with 
gastrointestinal secretions and with blood, are harm- 
less in the peritoneal cavity, biliary tree, pleural 
cavity, and lung, disappearing readily from these 
areas. Their radiodensity is sufficient for diagnosis 
except in the small intestine distal to the duodenum. 
Beyond the ligament of Treitz, the medium is diluted 
by the intestinal juices. Because of its high osmo- 
larity it also increases the amount of intestinal secre- 
tion 

The authors have used diatrizoate sodium (Hy- 
paque) to differentiate paralytic ileus from complete 
mechanical obstruction in over 40 patients in whom 
the diagnosis could not be made clinically or by routine 
radiographic studies. The patient is given 25 to 50 
gm. of diatrizoate sodium dissolved in 30 to 90 c.c. 
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of water, usually through an indwelling Bastric ¢, 
intestinal tube. Abdominal films are taken at “ond 
twelve, twenty-four, and forty-eight hours or until the 
contrast agent is seen in the colon. If no medium 
appears in the colon after forty-eight hours, a diagnosis 
of complete mechanical bowel obstruction jg made 
It is not possible to make an unequivocal distinction 
between a reflex ileus and a partial small-bowel ob. 
struction. 

Obstructions in the esophagus, stomach, and dyo. 
denum may be studied advantageously. A large. 
bowel obstruction can be confirmed and localized by 
either the rectal or oral administration of the medium 
In spastic obstruction such as achalasia, pylorospasm, 
and megacolon, the contrast material passes through 
the spastic segment readily. 

Water-soluble media may be used in impending or 
possible perforation in an acute surgical patient withoyt 
danger. The patency of postoperative _ intesting 
anastomoses can be readily demonstrated. Sinys 
tracts, fistulae, cysts, and abscess cavities can best 
be studied with these aqueous solutions. 

Eleven roentgenograms; 1 photograph. 

Joun P. Foropoutos, M. D 
Northwestern University Medical School 


An Oesophageal Tumour: Report of a Case. Ros. 
sall Sealy and H. Krige. South African M. J. ¥: 
181-183, Feb. 27, 1960. (Groote Schuur Hospital, 
Cape Town, Union of South Africa) 

A case of what is believed to be an esophageal leio- 
myosarcoma with hepatic metastases in a 47-year-old 
colored male is reported. The presenting symptoms 
were due to the metastases. The chest roentgenogram 
showed a lobulated mass in the posterior mediastinum 
which extended into the left hemithorax and contained 
a fluid level. On barium swallow an irregular ap- 
pearance was demonstrated in the lower third of the 
esophagus, which was moderately dilated. There was 
a communication with the lumen of the mediastinal 
mass. 

The radiological findings were typical of the extr- 
luminal type of growth which tends to expand outward 
and reach a large size. Obstruction is not usually a 
feature, but there may be pressure on other organs 
A sinus leading into the center of the tumor may 
noted. The intraluminal variety, if large enough 
tends to cause obstruction and so present earlier. 

The authors suggest that a distinction might be 
drawn between superficial ulceration or niche forms 
tion and sinus formation or cavitation. As seen overé 
radiologically benign tumor, superficial ulceration ap- 
pears to be a relatively nonspecific finding and is prt 
sumably due to pressure necrosis, from below, of the 
overlying mucous membrane. Sinus formation of 
cavitation, on the other hand, usually seems to indicat: 
the presence of a smooth-muscle tumor, which is 0 
of the commonest mesodermal tumors of the gut. The 
cavity is presumably produced by the discharge of the 
preformed fluid contents through a necrosed arta" 
mucous membrane overlying the dome of the tumer 

Four roentgenograms; 1 photomicrograph. 


Ted F. Leigh. J.AMA 


Acute Gastric Dilatation. 
172: 1376-1381, March 26, 1960. 
sity School of Medicine, Atlanta, Ga.) ; 

Acute gastric dilatation is a condition character 
by vomiting, abdominal distention, and collaps 
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Radiologically, it is identified by a huge gastric shadow 
containing air and fluid in various amounts. _ This 
readily differentiates it from the other clinical conditions 
hich it resembles, such as generalized dilatation of the 
large OF small intestine caused by obstruction, local- 
ized bowel dilatations as with volvulus, ascites, pneu- 
moperitoneum, cyst or tumor, and urinary bladder 
distention. ‘ 
Roentgen examination of the abdomen, with the 
patient recumbent, ‘‘will usually reveal the stomach 
asa large mass filling the upper and middle part of the 
abdomen and displacing the intestines laterally and 
cqudad. When the stomach lumen contains large 
amounts of fluid and only small amounts of air, the 
nstric shadow may be poorly defined because it is of 
the same density as the surrounding abdominal struc- 
tures. Air in the gastric lumen, on the other hand, is 
easily recognizable. When present in relatively small 
quantities, it is seen as a translucent shadow superim- 
posed on the fluid. In larger quantities, it may ac- 
tually outline the stomach itself. Air may also out- 
line the duodenum if sufficient amounts are located in 
The picture varies when erect or lateral 
“Abdominal examina- 


that area.” 
fecubitus films are obtained. 


tions after the oral administration of contrast medium 
may at times be indicated, particularly for delineating 
the size of the stomach, and for determining the patency 
f the lower part of the esophagus at the cardia. In 
these cases, the water soluble mediums are to be pre- 
fered over the barium sulfate mixtures and iodized 


Four cases are reported, in all of which the greatly 
dilated stomach was identified on roentgenograms. 
The condition is serious but, since the pathogenesis is 
poorly understood, the treatment is empirical. Gas- 
tric intubation and attempts to restore the chemical 
balance are the usual procedures. 

Nine roentgenograms. 

MortTIMER R. CaMIEL, M.D. 
Brooklyn. N.Y. 


X-Ray Negative Dyspepsia. 
Pekka Brummer and Ilkka 
sandinav. 165: 329-332, 1959. 
University, Turku, Finland ) 

After a lapse of five to six and a half years, a ques- 
tiommaire was sent to 102 patients with dyspepsia, 
whose x-ray examinations had shown no evidence of an 
ganic lesion. The mean age for the 39 males in the 
series was 44.9 years and for the 63 females, 45.4 years. 
ln 57 patients symptoms were definitely related to the 
ingestion of food; in 21 there was no clear association 
and in 24 no connection between the distress and 
meals. The distress was localized in the midline of the 
epigastrium in 59 patients and in the right epigastrium 
in 20; in the remaining 23 it was diffused over the 
epigastrium. 

Replies were received from 94 of the 102 patients 
v2 per cent). It was ascertained that 5 of the 
tmamng patients were still alive; 3 could not be 
traced. Forty-six patients had had one or more x- 
"’y €xaminations in the follow-up period. A diagnosis 
" peptic ulcer had been made in 12 patients and of 
‘tolelithiasis in 10. In 4 patients the ulcer was 
ituated in the duodenum and in the other 8 in the 
stomach. The interval between the first X-ray examina- 
Hon and the detection of organic disease was less than 
‘months in 2 cases, six to twelve months in 5, and 


A Follow-Up Study. 
Hakkinen. Acta med. 
(Medical Clinic of the 


several years in the remainder. An ovarian cancer 
was found in 1 woman and a large myoma in another. 
Of the patients without organic disease, 27 reported 
that they were asymptomatic; symptoms were milder 
than before in 21 and unchanged in 23. 

On the basis of this series, it seems probable that in a 
proportion of patients with peptic ulcer and _gall- 
bladder disease, dyspeptic symptoms precede the or- 
ganic disease. Gastric cancer was not found in any of 
the patients during the observation period; the 8 
patients from whom no reply was received were com- 
paratively young, and at least 5 were still alive. In 
patients with x-ray negative dyspepsia the risk of later 
gastric cancer, therefore, is evidently not very great. 
The follow-up period, however, was only five to six 
years. 

If we consider that the underlying cause of dyspeptic 
distress is a lowered gastric and duodenal pain thresh- 
old and an increased gastric and duodenal irri- 
tability, which frequently are constitutional, it 
is to be expected that the prognosis for cure 
of this distress is rather poor in so short an 
observation period as the authors’. In their series the 
distress had disappeared in only slightly over a third 
of the patients in whom no organic disease was found 
later, whereas nearly two-thirds of the patients con- 
tinued to complain of distress, which was unabated in 
a half of them. 

One table. 


Peptic Ulcer in Children: Review of Literature and 
Report of Thirty-Two Cases. Alberto Ramirez Ramos, 
Joseph B. Kirsner, and Walter L. Palmer. J. Dis. 
Child. 99: 135-148, February 1950. (Department of 
Medicine, University of Chicago, Chicago 37, III.) 

The records of 32 children with peptic ulcer (7 
female, 25 male) at the University of Chicago Clinics 
during the years 1936 through 1958 are analyzed. 
The ages ranged from newborn to fifteen years and 
only those cases were included in which the diagnosis 
was established conclusively by roentgen studies, at 
surgery, or at autopsy. The ulceration was acute in 
4 cases and chronic in 28. In 20 patients medical 
management was successful; in 3 gastric irradiation was 
an effective adjunct; in 8 surgical therapy was suc- 
cessful. In 1 child a stomal ulcer developed postopera- 
tively. 

The literature on peptic ulcer in children is _re- 
viewed. The condition is not uncommon in child- 
hood, with a somewhat higher incidence in males 
than in females. Duodenal ulcers exceed gastric 
in a ratio of approximately 6.5:1. The majority of the 
latter are pyloric and located along the lesser curva- 
ture. Duodenal ulcer occurs almost exclusively above 
the ampulla of Vater in the posterior wall of the duo- 
denum. The etiology remains as obscure in children 
as in adults. The factors implicated have included 
prematurity, circulatory disturbances, intracranial 
hemorrhage, cerebral lesion, and sepsis. For the 
latter years of childhood, emotional factors and bac- 
terial toxins have been mentioned as causes. There 
is a much higher incidence of obscure symptoms than in 
adults. Chronic ulceration is more frequent than acute 
and often remains unrecognized for long periods 
The most frequently observed symptoms are vomiting 
and abdominal pain, the chronicity of the latter being 
an outstanding feature of childhood peptic ulcer. 

The most valuable diagnostic procedure is roentgen 





154 


examination. Visualization of the crater of a duodenal 
ulcer in children, however, is difficult, because the bulb 
is active or spastic so that the barium passes through 
the duodenal cap too rapidly for demonstration. The 
gross deformities often seen in adults are rarely noted 
in children. More pronounced bulbar deformity 
usually is found in the preadolescent patient with more 
typical symptoms. 

Children are susceptible to the same complications 
as adults, apart from malignancy. As in the adult, 
surgical management may be necessary in cases 
complicated by hemorrhage or perforation. 

Eight roentgenograms; 10 tables. 

PETER TorRBEY, M.D. 
University of Missouri 


Duodenal Ulcer in the Child. Gilberto Morey, 
Ernesto Velit, Hipolito Cruz, and Gerardo Boisset. 
Radiologia, Panama 10: 48-57, March 1960. (In 
Spanish) (Hospital del nifio, Lima, Peru) 

The seeming infrequency of peptic ulcers in child- 
hood is more apparent than real. They may and do 
occur at any age, usually in the duodenum, and 
predominantly in males, by a ratio of 8 to 1. 

Of all childhood ulcers, 36 per cent occur in the new- 
born. Typically these patients are first seen because 
of melena. In other children the symptoms are usually 
different from those in adults. Pain is less common, 
and there are less nausea and vomiting. There may 
be fever or gastric burning. Perforation is usually 
not preceded by symptoms, and if these are present 
they are practically never correctly interpreted. 
A poor nutritional state is the rule, and the complaints 
are periodic with intervals of well-being. The diagno- 
sis depends largely on a high index of suspicion in 
children with intermittent abdominal symptoms, and 
upon x-ray findings. 

Five cases are briefly presented, all fatal and all in 
young female infants from two to forty-six months 
of age. None of the patients had radiologic study, 
due to lack of clinical suspicion or to the abrupt de- 
velopment of terminal hemorrhage before the examina- 
tion could be undertaken. 

In 4 the ulcers seemed chronic on pathological ex- 
amination, and in all the ulcers were deep and lo- 
cated in the duodenal wall which was in contact with 
the pancreas. 

The article includes an excellent discussion of the 
etiology and pathogenesis of peptic ulcers in children. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Diagnosis and Results of Treatment in Gastric 
Polyps. Edward G. Huppler, James T. Priestley, 
Carl G. Morlock, and Robert P. Gage. Surg., Gynec, 
& Obst. 110: 309-313, March 1960. (Mayo Clinic, 
Rochester, Minn. ) 

The records of 465 patients in whom the clinical 
diagnosis of gastric polyp was made at the Mayo 
Clinic have been reviewed. The patients were di- 
vided into three groups: (1) those in whom the clini- 
cal diagnosis was made but on whom operation was 
not performed (165), (2) those on whom operation 
was performed and in whom a diagnosis of adenoma- 
tous gastric polyp(s) was confirmed by the surgeon 
(206), (3) those on whom operation was performed 
and in whom the clinical diagnosis of adenomatous 
gastric polyp proved to be in error (94). 
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The surgical pathologic findings revealeq that {j) 
per cent of the 300 patients in whom the Operation 
performed (Groups 2 and 3) had benign gastric palyps 
20 per cent had other types of benign lesions, and ” 
per cent had malignant lesions. This last group i 
cluded, among others, 25 patients in whom malignars 
changes were found in the tip of a gastric polyp. é 

Roentgenologic examination proved to be the mos 
reliable diagnostic procedure, but is less accurate jg 
gastric polyps than in ulcer or carcinoma. A single 
polyp was diagnosed roentgenologically in 169 patients 
and in 138 (82 per cent) of these a single lesion of some 
type was found by the surgeon; 106 (63 per cent 
actually had 1 or more polyps, and in 34 a malignant 
lesion was present (20.1 per cent). Multiple polyps 
were diagnosed radiologically 58 times and confirmes 
in 51 patients (88 per cent); in 10 cases (17.2 per cent 
the lesion was malignant, 

A follow-up study five or more years after operation 
was made on all patients. Of those who had benign 
gastric polyps removed, 92 per cent were alive. This 
is equivalent to the survival rate of the “norm 
population of the same age and sex distribution. (¥ 
the 25 patients with malignant changes in the tip ¢j 
the polyp, 23 were traced; 78 per cent survived, 

Ten roentgenograms; 1 photomicrograph; 1 photo- 
graph; 5 tables. ROMAN MarcINIak, M_D, 

University of Pennsylvania 


Duodenal Polyposis Associated with Mucocutaneous 
Melanosis (Peutz-Jeghers Syndrome). Arthur § 
Tucker and Robert P. Bolande. J. Dis. Child. 9; 
329-332, March 1960. (2065 Adelbert Road, Cleve. 
land 6, Ohio) 

The authors describe the association cf duodend 
polyposis with mucocutaneous melanosis in a ter 
year-old girl who complained of abdominal pain ani 
vomiting. Blood was discovered in the stools. Freckle 
were present on the face and there were one or tw 
pigmented spots in the buccal mucosa. Gastrointe- 
tinal roentgenograms showed a sizable mass in the 
duodenum. At exploratory laparotomy a large pdly- 
poid tumor, 4 cm. in diameter, was found in the secon 
portion of the duodenum, and a smaller polyp, 3 mm 
in diameter, in the third portion. The pathologi 
diagnosis of the excised tumors was adenomatws 
polyps 

In the course of examination of a child for gastro 
intestinal bleeding, if melanotic pigmentation ’ 
present around the lips, or dark spots are found on tle 
buccal mucosa, one may be able to account for th 
symptoms on the basis of the Peutz-Jeghers syndrom 

Two roentgenograms; 2 photomicrographs. 

THeopore E. Keats, M.D 
University of Missouri 


Radiological Appearances in the Post-Gastrectom) 


Dumping Syndrome. H. L. Duthie and N. J. Me 
Kellar. Brit. J. Radiol. 33: 171-177, March 1% 
(Western Infirmary, Glasgow, Scotland) 

The gastrointestinal motility of 35 patients afte 
partial gastrectomy or gastrojejunostomy with vag 
omy has been studied radiographically and compare 
with that of normal subjects. Opaque meals 
nonflocculating barium sulfate microsuspension (Ray 
bar) with and without added glucose were given a 
the effect of change of posture noted. It was foun: 
that rapid gastric emptying and hypermotility of the 
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snall bowel can occur after the ingestion of a Raybar- 
jycose meal without the production of “dumping 
cymptoms. The hypermotility of the small bowel 
yas not abolished by lying down, although ‘“‘dumping”’ 
gmptoms did not occur In that position. 
"4 Jack of definition of the small bowel, seen as often 
in patients without ‘“‘dumping’’ attacks as in those 
sfiected, was associated with dispersion of the meal and 
failure of absorption of fluid resulting from hyper- 
motility of the small bowel. 
‘ Seven roentgenograms; 4 tables. 

THEODORE E. Keats, M.D. 

University of Missouri 


Carcinoid of the Jejunum. Walter H. Mendel and 
Clarence B. Hortenstine. Gastroenterology 38: 250- 
¥34, February 1960. (C.B.H., VA Hospital, Rich- 
mond 19, Va.) 

4 case of multiple malignant carcinoid tumors in- 
volving the lower jejunum is reported. The patient 
oresented with massive gastrointestinal bleeding, a 
symptom which is apparently rare in this condition. 
There was astonishing rapidity of growth in the thir- 
ten-day period between two operations, although 
arcinoid is believed to be slow growing. 

The roentgen examination of the small intestine 
showed constant filling of the upper jejunum with mild 
jstention for an abnormal period, suggesting some 
sartial obstruction of the lower jejunum. In this 
latter portion definite pathologic change was indicated. 
There were several localized areas of constriction which 
vere characterized by filling defects intraluminally 
iid by sharp angulation of the bowel in the involved 
reas. This unique deformity of the small bowel 
xeondary to carcinoid has been reported previously. 
The authors suggest that ‘‘curling’’ is a more descrip- 
tive term than ‘‘kinking’’ which was previously used. 

Re-exploration thirteen days after the initial laparot- 
my Was necessary, at which time it was the surgical 
pinion that the case presented a hopeless problem and 
that the extent of surgery required to establish con- 
tinuity of the gastrointestinal tract was neither justi- 
fable nor feasible. A course of roentgen therapy was 
aven, 700 r to each quadrant of the abdomen, through 
anterior portal, over a period of twenty days. One 
veek after the initiation of therapy the obstruction was 
lieved, and a year later the patient was “in good 
alth and has had no trouble or ill effects since dis- 
large.” 

Three roentgenograms; 1 photograph. 

THEODORE E. Keats, M.D. 
University of Missouri 


Infarction of the Descending Colon Due to Vascular 
Occlusion. Report of Three Cases. James J. Mc- 
tort. New England J. Med. 262: 168-172, Jan. 28, 
1960 (Santa Clara County Hospital, San José, 


Calif 


Three cases of infarction of the descending colon due 
0 lerior mesenteric artery occlusion are reported. 
‘He youngest patient, a 51-year-old man, had con- 
‘mitant Buerger’s disease. On barium-enema exami- 
tation the left side of the colon was seen to be con- 
‘acted, with a loss of the normal haustral markings. 
“le mucosal folds seen on the postevacuation films 
vee swollen and smooth. There was no evidence of 
Tucesal ulceration. In the light of the subsequent 
eration and death, the mucosal swelling and hyper- 
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tonicity of the descending colon indicated progressive 
impairment of the blood supply and impending infarc- 
tion. The second patient, a 76-year-old woman, also 
died. Bowel necrosis was indicated by the barium- 
enema appearance, but her condition was too critical 
to allow definitive surgery. At autopsy the inferior 
mesenteric artery was found to be occluded by the 
hematoma formed by a rupturing abdominal aneurysm. 
The third patient, an 81-year-old widow, was seen 
early in the course of her illness, and on clinical grounds 
a mesenteric vascular occlusion was suspected. The 
fact that films showed the bowel wall in the splenic 
flexure to be thickened whereas the right side of the 
colon was dilated was, in retrospect, indicative of in- 
farction of the descending colon. The patient was 
cured by prompt surgical resection. 

It is suggested that infarction of the descending colon 
develops in only a small number of patients with 
inferior mesenteric artery occlusion, the important 
contributing factor being impairment of the anasto- 
motic circulation by diffuse vascular disease. Clini- 
cally the characteristic symptoms were left-sided 
abdominal pain, loose bloody stools, abdominal dis- 
tention, and progressive shock accompanying a rising 
white-cell count. There may be fecal emesis. Sig- 
moidoscopy might show swelling, edema, and necrosis 
of the mucosa of the rectum and sigmoid if such ex- 
amination were performed. 

In contrast to infarction of the upper bowel, the 
roentgenologic changes include contraction of the in- 
volved portion of the colon whereas the proximal and 
uninvolved portion appears dilated. The bowel con- 
tents distal to the infarcted site may be completely 
evacuated and the appearance may suggest mechanical 
obstruction of the transverse colon. Gas and feces 
accumulate proximally. The bowel wall is thickened 
and nodular, with multiple mucosal ulcerations. In- 
creased intraperitoneal fluid may be present. Swollen 
edematous mucous membrane of infarcted bowel may 
be detected on plain film, as in 1 case presented by the 
author. Barium-enema examination suggests the 
appearance seen in localized ulcerative colitis with 
multiple ulcers, especially in the descending colon. 
The differentiation may be impossible by radiographic 
means alone. The infarcted portion of the colon 
tends to be rigid and undistensible, with subsequent 
incomplete evacuation of the barium. The danger of 
perforation exists, and the author recommends cau- 
tion in the use of a barium enema. 

Immediate resection of the infarcted bowel is the 
treatment of choice. Among 15 cases reported in the 
literature there were 8 deaths. 

Two roentgenograms; 1 photomicrograph. 

GEORGE A. SHIPMAN, M.D. 
Staten Island, N. Y. 


Toxic Dilation of the Colon in the Course of Ul- 
cerative Colitis. R.H. Marshak, B. I. Korelitz, S. H. 
Klein, B. S. Wolf, and H. D. Janowitz. Gastroenter- 
ology 38: 165-180, February 1960. (Mount Sinai 
Hospital, New York, N. Y.) 

The clinical and radiologic entity of colonic disten- 
tion in the course of ulcerative colitis is described and 
the authors’ experiences with 19 episodes in 16 patients 
are analyzed. There were 3 deaths, 1 postoperative. 
Nine patients required emergency surgery, including 
3 treated by cecostomy. On the basis of their ob- 
servations, the authors make general recommendations 
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concerning the therapeutic use of ACTH and adrenal 
steroids, which may effect a dramatic improvement in 
some cases and may exert a detrimental influence in 
others. 

In most cases a simple film of the abdomen is diag- 
nostic. The transverse colon is the portion most 
prominently distended; the distal descending colon 
and the sigmoid are less frequently distended. Fluid 
levels in the colon, demonstrable on erect or decubitus 
films, are characteristically few in number and long. 
A striking roentgen feature is the relatively normal 
localization and length of the visualized segments 
despite distention. The picture of markedly distended 
areas interspersed with undistended or relatively nar- 
row portions is in contrast to that seen in mechanical 
obstruction where the colon proximal to the site of 
obstruction is uniformly enlarged and often markedly 
redundant. The normal haustral pattern of the bowel 
wall is completely absent in the segments of greatest 
involvement, while in less involved portions the haus- 
tral septa may persist, although often appearing thick. 
The wall does not seem to be under great pressure 
despite distention. The margin of the bowel has a 
wavy appearance, with occasional kinking at an acute 
bend, suggesting that the wall is relatively inelastic. 
Superimposed on this contour and extending into the 
bowel’ lumen, there may be innumerable broad-based, 
nodular, pseudopolypoid projections, between which 
air-filled crevices, in some instances with a_ tooth- 
like configuration, may be identified. These pre- 
sumably are the result of deep ulcerations. The ac- 
tual thickness of the bowel wall appears to be greater 
than normal. 

The changes may develop in as little as three or four 
days. 

On occasion, a barium-enema examination is per- 
formed in these patients, although it would appear to 
be contraindicated because of the high incidence of 
spontaneous perforation in toxic dilatation. In the 
natural history of ulcerative colitis toxic dilatation of 
the colon may occur at any stage. The exact mecha- 
nism responsible for the marked distention is unknown. 

Ten roentgenograms; 4 tables. 

THEODORE E. Keats, M.D. 
University of Missouri 


Diverticulitis of Cecum and Ascending Colon. 
Virgil C. Daniels and Ernest H. Wood. J. A. M. A. 
172: 519-524, Feb. 6, 1960. (501 11th St. N., Chapel 
Hill 5, N. C.) 

The authors report 10 cases of diverticula of the 
cecum and ascending colon encountered in the course 
of approximately 5,000 examinations of the colon. 
Five of the 10 patients had diverticulitis, and surgery 
became necessary in 3 of these. The operation con- 
sisted of hemicolectomy in 2 patients. 

The authors’ experience indicates that diverticulitis 
of the ascending colon is likely to escape diagnosis 
unless the possibility is borne in mind. The barium 
enema provides the best opportunity for correct diag- 
nosis of diverticulosis of the right colon. In contrast 
to diverticula of the left side of the colon, those on 
the right tend to have wider and shorter necks, which 
may be confused with sacculations between eccentric 
haustra. One of the most characteristic roentgeno- 
graphic features is a localized, discrete, eccentric 


intramural indentation of the barium-distended in- 
The overlying mucosa is intact, although 


testine 
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edematous, and transverse folds are often crowded 
together. As with diverticulitis elsewhere, the june. 
tion of the involved area with adjacent normal intes. 
tine is gradual and smooth, without a shelving Margin 
The involved portion of the intestine is often fixed 
and a large area adjacent to it may exhibit inflexibility 
and limited distensibility. . 
The offending diverticulum usually does not fil] with 
barium; if it is of the solitary type, diagnosis depends 
on a high index of suspicion and the recognition of see- 
ondary changes. When adjacent diverticula are out: 
lined on the roentgenogram, the correct diagnosis js 
more readily apparent. i 
The condition with which diverticulitis of the as. 
cending colon is most likely to be confused is appendici. 
tis. 
Four roentgenograms: 1 table. 
THEODORE E. Keats, M.D. 
University of Missouri 


Intramural Diverticulitis. R. M. 
Wietersen, and R. P. Reynolds. Ann. Surg. 151: 251- 
254, February 1960. (Grace Hospital, Detroit, Mich, 

The authors present 2 cases of colonic diverticulitis 
with spread of the infection within the wall of the colon 
A diverticulum ordinarily protrudes at a right angle 
through the muscular coats of the bowel. It has been 
postulated, however, that the herniation may turn and 
go between the muscle layers instead of through the 
outer longitudinal layer. In that event, when infec. 
tion occurred, the process would extend either by rup- 
ture or because of loss of mucosal resistance to bac- 
terial invasion, in a lengthwise direction along the 
bowel. It is also possible that the usual vertical di- 
verticulum may become infected and rupture in its 
mid portion or base, with extension of the inflam- 
matory process to the muscle layers. This type of 
infection involves a long segment of bowel with con- 
siderable pericolic reaction. 

The diverticula and fistulae or sinus tracts leading 
from the colon may be demonstrated radiographically. 
Complete obstruction may occur, in which case dif- 
ferentiation from carcinoma is difficult or impossible 

The treatment recommended is a three-stage opera- 
tive plan consisting of transverse colostomy, resection 
of the diseased colon, and closure of the colostomy. 

Two diagrams. CuHar_es H. HEtMeN, M.D. 

Indiana University Medical Center 


Reynolds, F 


Differential Diagnosis of Carcinoma of the Sigmoid 
and Diverticulitis. Evaluation of Aids. Joseph L. 
Ponka, Brock E. Brush, and J. DeWitt Fox. J.AMA 
172: 515-519, Feb. 6, 1960. (The Henry Ford 
Hospital, Detroit, Mich. ) ¥ 

The authors have evaluated the differential critera 
between diverticulitis and carcinoma of the colon by 
comparing 100 patients with proved carcinoma of the 
sigmoid and 100 patients with a clinical diagnosis of 
diverticulitis. 

The two conditions showed many signs and symp 
toms in common, but certain generalizations were po 
sible. Constipation, bleeding, weight loss, abdominal 
mass, intestinal obstruction, and anemia point to 
tumor; tenderness, recurrent pain, fever, constipa 
tion, leukocytosis, obesity, and ileus strongly sugges! 
diverticulitis. Fistulas and perforation involving the 
sigmoid are much more common in patients with the 
inflammatory lesion. 
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The barium enema examination is a valuable aid in 
making the diagnosis, not only of carcinoma but of 
diverticulitis as W ell. A correct, or presumably 
correct, diagnosis of carcinoma was made in 84 per 
wnt of the cases, 68 per cent being definitely demon- 
trated and 16 per cent assumed to be demonstrated. 
Diverticula were reported in all patients with divertic- 
ulitis studied, and diverticulitis was suspected" in 29. 
The barium-enema examination is indispensable to the 
diagnosis of diverticular disease. 

The surgeon at the operating table cannot always 
make the differentiation between these two conditions. 
In 18 per cent of the patients studied, there was un- 
certainty about the correct diagnosis until after the 
lesion had been removed. In this group of patients, 
the accepted procedure of wide resection of adjacent 
areas of vascular and lymphatic drainage is advocated. 
When there is doubt, an operation of the type per- 
formed for cancer should be done. 

Two figures ; 3 tables. 

THEODORE E. Keats, M.D. 
University of Missouri 





Pneumatosis Cystoides Intestinalis. Howard P. 
Doub and James J. Shea. J.A.M.A. 172: 1238-1242, 
March 19, 1960. (Henry Ford Hospital, Detroit, 
Mich.) 

Pneumatosis cystoides intestinalis is an uncommon 
jisease characterized by submucosal or subserosal 
collections of air in the intestinal tract and the peri- 
toneal attachments. Koss in 1952 reviewed the world 
literature and found a total of 255 cases, only 13 of 
which were limited to the colon. To the latter group, 
18 cases in adults have since been added. The present 
report is based on a study of 16 further cases. 

Two forms of pneumatosis coli are recognized, the 
primary, which does not involve the rest of the gastro- 
intestinal tract, and the secondary, in which there is 
i associated obstructive lesion in the stomach or 
small intestine. Symptoms occur in most patients 
but are nonspecific. The etiology of the disease has 
been the subject of many theories. The two domi- 
nant concepts at present are based on (1) a mechanical 
theory which assumes that the gas is forced through a 
fissure in the intestinal mucous membrane and (2) 
i chemical theory which assumes that gas is produced 
by fermentation and absorbed by the mucosa. 

The diagnosis of pneumatosis coli can be made from 
the chest film or from a plain film of the abdomen, 
with confirmation by barium-enema examination. 
With involvement of the splenic or hepatic flexure, 
the cysts can be seen as small gas shadows adjacent to or 
superimposed on the air in the colon. In 1 case in the 
present series the diagnosis was suggested by a photo- 
fuorogram. Sometimes the barium practically oblit- 
trates the cysts, and they are not well visualized 
except on the postevacuation film, in which the collec- 
tions of air are seen at the periphery of the intestine 
because of the contrast between these and the barium- 
coated mucosa. At times in the postevacuation film, 
tie Mucosa appears to be swollen, suggesting ulcera- 
we colitis, but close inspection discloses the air cysts 
- the margin of the bowel. The gas may also be evi- 
cent as a linear radiolucent stripe along the intestinal 
margin, 

Roentgenographic evidence of pneumoperitoneum in 
‘i asymptomatic patient should suggest pneumatosis 
intestinalis, 
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The significant feature in 15 of the authors’ cases 
was a history of asthma and allergy, for which advice 


was originally and primarily sought. The remaining 
patient had idiopathic pulmonary fibrosis with marked 
reduction of all categories of pulmonary function. 
The exact relationship between the asthmatic and aller- 
gic conditions and the pneumatosis is not understood 
and merits further study. 

Differential diagnosis of this condition is not dif- 
ficult. After recognition of the disease, conservative 
treatment is indicated except in the unusual case of 
obstruction due to the cysts, volvulus, or uncontrollable 
hemorrhage. 

Three roentgenograms. 

Maj. Martin A. THomas, M.C. 
Lackland AFB, Texas 


Persistent Descending Mesocolon. Leon Morgen- 


stern. Surg., Gynec. & Obst. 110: 197-202, February 
1960. (Cedars of Lebanon Hospital, Los Angeles, 
Calif.) 


The author reports 3 cases of persistent descending 
mesocolon and describes the embryology, symptoma- 
tology, and treatment. Embryologically, the mesentery 
of the ascending and descending colon normally fuses 
with the posterior abdominal wall. Failure of such 
fusion on the left results in a persistent descending 
mesocolon. Small bowel may become incarcerated 
behind such a mesocolon, thus simulating an internal 
hernia. 

Symptoms in the author’s cases included episodes of 
crampy abdominal pain, varying in severity. A char- 
acteristic x-ray picture is seen with the descending colon 
in abnormal position near the midline of the abdomen 
and loops of small bowel trapped in the left lateral 
gutter and the left iliac fossa. 

Corrective surgery is advised only when symptoms 
are severe enough to warrant operative intervention. 

Eight roentgenograms; 5 diagrams. 

WALLACE T. MILLER, M.D. 
University of Pennsylvania 


Cholecystography and Cholangiography Today. 
James R_ Riley. Texas State J. Med. 56: 108-111, 
February 1960. (2400 Morgan, Corpus Christi, 
Texas) 


The author emphasizes the need of keeping radiation 
exposure at a minimum consistent with good diagnosis 
in cholecystography and cholangiography. For visu- 
alization of the extrahepatic biliary system, Telepaque, 
introduced in 1952, has apparently supplanted all 
other oral media, and Cholografin, first described in 
1953, is the only intravenous contrast agent in wide- 
spread use today. In routine oral cholecystography, 
if directions are followed carefully, an accurate diag- 
nosis of normal or diseased gallbladder can be made in 
perhaps 85 per cent of cases. The author describes 
his procedure in the event of an unsatisfactory initial 
study. Decholin is administered for six days, two tablets 
three times daily, with omission of the last two tablets. 
A fat-free supper on the sixth day is followed by a single 
dose of Telepaque with 2 teaspoonfuls of paregoric. 
Three hours later a second dose of Telepaque is given 
with paregoric. Three enemas are prescribed before 
the patient reports for the film examination on the 
following morning. The results are roughly as follows: 
In one-half the patients with previous nonfunctioning 
or poorly functioning gallbladders, stones will be seen; 
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a normally functioning gallbladder will be demonstrated 
in one-fourth; poor or no visualization will be repeated 
in the remainder. In this last group the gallbladder is 
diseased. 

The one important indication for intravenous 
cholangiography, with only occasional exceptions, is 
for the demonstration after cholecystectomy of an 
obstructing lesion in the commor duct. This should 
be suspected when opacification of the common duct is 
greater at two hours than at one. Conversely, the 
common duct best visualized at forty-five minutes to one 
hour, with decreased opacification at one and a half 
to two hours, is probably not obstructed and should be 
interpreted as normal even though the degree of visu- 
alization leaves much to be desired. Complete failure 
of visualization of the common duct is usually due to 
one of three circumstances: liver damage, complete 
obstruction of the duct, or obesity. 

With employment of Cholografin in the differential 
diagnosis of acute abdominal disease, visualization of the 
gallbladder and common duct is a good sign that a given 
patient does not have acute cholecystitis. _Demonstra- 
tion of the bile ducts without visualization of the gall- 
bladder is presumptive evidence of cholecystitis. The 
patient in this examination must be observed for 
two hours before a conclusion of nonvisualization 
is reached. Lack of visualization of any of the extra- 
hepatic biliary system is a manifestation of either 
hepatic insufficiency or a complete obstruction of the 
common duct. 

Statistical analyses of such things as the percentage 
of satisfactory visualization of the common duct are 
subject to a wide range of human interpretation; 
there is no way of knowing how many stones in the 
lower end of the common duct are missed in the best 
of radiographic examinations. 


A Comparative Study of Telepaque Dosage in 
Cholecystography Using Single-Dose and Double- 
Dose Techniques. Carl P. Wisoff. Virginia M. 
Monthly 87: 88-90, February 1960. (Norfolk General 
Hospital, Norfolk, Va.) 

To determine whether the initial administration of a 
double dose of Telepaque should be substituted for the 
single-dose technic, 191 patients referred to the Nor- 
folk General Hospital, Norfolk, Va., for cholecystog- 
raphy were given a single dose and 363 were given a 
double dose for the first roentgen examination. In 
both groups a double dose was repeated if the first 
examination was unsatisfactory. 

The results of this study indicate that the double- 
dose technic may permit a definitive diagnosis in a few 
more patients on the first visit, mostly because non- 
opaque stones show more readily in a well opacified 
gallbladder. The overall results, however, are no 
better than with the single-dose technic if a second ex- 
amination is routinely performed in all doubtful cases. 
There are occasional instances of small opaque calculi 
being obscured by an overly dense gallbladder shadow. 

One table. 


HERNIA 
Clinical Significance of Roentgenological Hiatus 
Hernia. T. Vartio, M. Virtanen, and A. Aho. Acta 


med. scandinav. 165: 417-420, 1959. (Provincial 


Hospital, Oulu, Finland) 
The often vague and variable clinical symptoms of 
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hiatus hernia, the occurrence of asymptomatic cases 
and the frequent association with other diseases makes 
the clinical significance of hiatus hernia difficult to 
evaluate. The identification, not of patients With 
hiatus hernia but of patients with hiatus hernia whose 
symptoms are due to that condition, is not easy, The 
authors describe an attempt to determine to what ex. 
tent one can rely clinically on the hiatus hernia de. 
tected roentgenologically as far as the troubles of the 
patient are concerned. 

In 164 patients with dyspeptic pains (84 men and g) 
women, with a mean age of forty-seven years), ap 
x-ray examination of the stomach was carried out, with 
particular attention to the possibility of hiatus hernia 
The same procedure was performed in 356 patients 
with gastric or duodenal ulcer; 70 patients with gas- 
tric cancer; 12 patients (8 men and 4 women, with q 
mean age of fifty-three years) with vague retrosternal 
pains with no electrocardiographic changes indicating 
true coronary insufficiency; and 18 patients (14 men 
and 4 women, with a mean age of fifty-six years) 
with definite electrocardiographic evidence of coronary 
insufficiency. ; 

A hiatus hernia was found in 61 of the patients 
with dyspeptic pain (37.1 per cent); a hiatus hernia 
was strongly suspected in 15 cases before the x-ray 
examination and in 6 of these a hernia was demonstra- 
ted. Eleven of the patients with ulcer (3.1 per cent 
and 3 of those with cancer (4.2 per cent) proved to 
have hiatus hernias. The presence of a hernia was 
verified in 16 of the 30 patients with vague retrosternal 
pain, in all of whom hernia had been suspected. 

A comparison of the symptoms in the dyspeptic 
patients with hiatus hernia and those without revealed 
no significant difference except that bleeding (melena 
or hematemesis) occurred more often in the patients 
with hernia. There was no significant difference in 
symptomatology in the patients with retrosternal 
pain with hiatus hernia and those without. From 
their investigation the authors conclude that in the 
patient with dyspeptic or sternocardiac pains and with 
roentgenologically demonstrable hiatus hernia, it is 
impossible to say with certainty which pains are, or 
whether the pains in general are, due to hiatus hernia 

Two tables. 


THE MUSCULOSKELETAL SYSTEM 


Vertebral Growth and Its Mechanical Control. 
Robert Roaf. J. Bone & Joint Surg. 42-B: 40-09, 
February 1960. (Robert Jones and Agnes Hunt 
Orthopaedic Hospital, Oswestry, England) 

The ultimate size and form of the adult vertebrae 
are determined by both intrinsic and extrinsic factors 
The basic form of the bone is determined by the intrin- 
sic factors but a variety of external influences such as 
mechanical forces, blood supply, infection, hormones, 
and trauma can modify the inherent growth potential 
The extrinsic factors exert their greatest influence 
when they affect the growing epiphyseal plate. ; 

In the presence of diseases that cause defective 
growth of the vertebral bodies (osteochondrodystrophy, 
Pott’s disease), the neural arches and laminae usually 
develop normally, and kyphosis occurs due to a rela- 
tive overgrowth of the posterior elements. In condi- 
tions such as congenital vertebral fusion and the Klip- 
pel-Feil syndrome there is extensive failure of verte- 
bral body growth, but laminal growth is also less than 
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mal and no kyphosis results. Thus, when the whole 
” hyseal cartilage is absent or destroyed, the whole 
pi is stunted and the spine is short but not ky- 
When only the anterior half of the epiphyseal 


hotic. P 
ei is defective, the posterior half of the body and the 
nar arch continue to grow and kyphosis results. A 


defect of the epiphyseal plate has a greater influence 
in producing vertebral deformity than an abnormality 
of the neural arch or spinal cord. : 

Kyphosis due to congenital anomalies varies in 
severity according to the number of epiphyseal plates 
involved. The most sucessful treatment consists in 
the development of compensatory curves, followed by 
extensive spinal fusion in an attempt to stop growth of 
the posterior elements. The ultimate severity of 
kyphosis due to tuberculosis again depends on the 
extent of epiphyseal damage. Successful posterior 
spinal fusion in Pott’s disease has a slight but definite 
retarding effect on growth of the posterior elements. 
The kyphotic deformity in vertebral epiphysitis (Scheu- 
ermann’s disease) is caused by failure of growth of the 
anterior portions of the epiphyseal plates, particularly 
in the lower thoracic spine. Since in the thoracic spine 
the “line of gravity”” passes anterior to the vertebral 
bodies, there is more pressure on the anterior parts of 
the epiphyseal plates than on the posterior. This an- 
terior pressure is increased when kyphosis occurs, and 
thus the deformity tends to progress. Treatment by 
hyperextension shifts the ‘‘line of gravity’’ posteriorly, 
and allows the epiphyses to resume growth, especially 
at an early stage. If the epiphyses have already been 
severely damaged, the deformity may be limited by the 
creation of compensatory curves and posterior spinal 
fusion. 

In scoliosis, there is increased pressure on the concave 
aspect of the epiphyseal plates and diminished pressure 
on the convex aspect. Thus, growth is inhibited on 
the concave side and unrestrained on the convex side. 
One of the earliest signs of progressive deterioration 
is that the concave aspect ceases to grow, as can be 
discovered by serial roentgenograms before the curve 
becomes severe. Both gravity and muscle action con- 
tribute to the growth imbalance in scoliosis. 





Control of progressive scoliosis by epiphysiodesis, 


i, surgical eradication of the more rapidly growing 
convex aspects of the epiphyseal plates, is discussed. 

Thirty-eight roentgenograms; 6 photographs; 5 
graphs, 5 diagrams. SAMUEL B. Haveson, M.D. 
Lynwood, Calif. 


Acute Pyogenic Infections of the Spine in Children. 
A. E. Pritchard and W. A. L. Thompson. J. Bone & 
Joint Surg. 42-B: 86-89, February 1960. (W. A. 
L.T., Liverpool Royal Infirmary, Liverpool, England) 
_ Six cases of acute pyogenic osteomyelitis of the spine 
in children are reviewed. Clinical features included 
acute onset with fever, toxemia, and poorly localized 
backache. Spasm of the spinal muscles was noted 
in most instances, and in 1 case there was a concomitant 
scoliosis. In another patient, flexion contracture of 
the hip occurred due to irritation of the psoas. In- 
fection in the upper lumbar spine with abscess forma- 
ton may lead to a diagnosis of subphrenic or perinephric 
abscess because of lateral spread of pus. A lower 
thoracic focus may produce pleural effusion. Blood 
culture was positive for Staphylococcus aureus in 2 


‘ases, and in a third, that organism was cultured from 
the spinal fluid. 
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Radiographic examination during the first three weeks 
of illness may show elevation of one or both sides of the 


diaphragm, suggestive of subphrenic abscess. After 
three weeks, or earlier in very young children, ab- 
normalities can be demonstrated in the spine. The 
first changes consist of crescentic areas of destruc- 
tion in the margins of the vertebral bodies adjacent to 
the involved intervertebral disk. The involved verte- 
brae are osteoporotic. Later, the intervertebral disk 
narrows, and finally, in the healing phase, dense sclero- 
sis of the adjacent vertebral margins occurs. The 
narrowed disk is a permanent sequela. 

Treatment with antibiotics and immobilization led 
to complete recovery in the authors’ 6 cases. 

The site of vertebral erosions corresponds to the 
nucleus pulposus, and the subsequent changes in the 
disk and vertebral bodies suggest that the inflamma- 
tory process begins in the nucleus and spreads in the 
direction of the long axis of the spine. Necrosis of 
the vertebral bodies probably occurs as a result of 
pressure by the swollen nucleus. 

Four roentgenograms. 

SAMUEL B. Haveson, M.D. 
Lynwood, Calif. 


Osteoporosis in Cushing’s Syndrome. A. Iannac- 
cone, J. L. Gabrilove, S. A. Brahms, and L. J. Soffer. 
Ann. Int. Med. 52: 570-586, March 1960. (J. L. G., 
Mount Sinai Hospital, New York 29, N. Y.) 

The authors made repeated roentgen studies of 
osteoporosis following the cure of Cushing’s syndrome 
in 10 patients, over a period of two to twelve and a half 
years. At the time of treatment for their disease, the 
patients ranged in age from eleven months to forty- 
six years. Evaluation was focused on the lumbar spine. 

It is concluded that in Cushing’s syndrome osteo- 
porosis is of common occurrence and may progress to 
a severe degree, resulting in vertebral collapse. After 
cure of the disease, the demineralization demonstrable 
roentgenologically may persist indefinitely. In the 
growing child, however, normal bone will be laid down 
by the epiphyseal end plates of the vertebrae around 
the previously and probably permanently altered bone. 

Eleven roentgenograms; 2 diagrams; 1 table. 

THEODORE E. Keats, M.D. 
University of Missouri 


Correlation of the Myelogram with Clinical and 
Operative Findings in Lumbar Disc Lesions. W. 
Edward Lansche and Lee T. Ford. J. Bone & Joint 
Surg. 42-A: 193-206, March 1960. (Washington 
University School of Medicine, St. Louis, Mo.) 

An analysis is presented of 866 patients who, during 
the past twelve and a half years, had myelography as 
part of the diagnostic study by the orthopedic surgeons 
at Barnes Hospital (St. Louis) for a lumbar interverte- 
bral disk lesion; surgical exploration of the lumbar 
area was then performed. This number includes two 
series of cases previously reported (Ford and Key: J. 
Bone & Joint Surg. 32-A: 257, 1950. Abst. in Radi- 
ology 56:468, 1951; Ford, L. T., et al.: Surgery 32: 961, 
1952. Abst. in Radiology 61: 688, 1953). 


In interpreting the spot films obtained on myelog- 
raphy, a search is made for defects of several types: 
(1) A lateral indentation of the contrast column on 
the anteroposterior view is the most common type of 
defect and is the one usually associated with a ruptured 
disk. 


This accounted for 62.9 per cent of the defects 
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in the present series. The indentation may be large 
or small and indicates a lateral protrusion of the disk. 
The size of the indentation is not necessarily a reliable 
indication of the size of the rupture. (2) An hour-glass 
deformity produced by a midline disk herniation consti- 
tuted 16.4 per cent of the defects noted at myelography. 
This type of defect is attributed to the midline rupture 
of the disk crowding the intradural nerve roots at that 
level to each side, leaving a thin, narrow channel in the 
midline over the dome of the protrusion; as the patient 
is tilted the medium flows up or down this channel. 
(3) Asymmetry, elevation, or nonfilling of the nerve- 
root sleeve on one side occurs more commonly at the 
lumbosacral level and may be indicative of herniation 
of the disk. Nerve-root-sleeve defects accounted for 
14.9 per cent of the defects observed by the authors. 
They are more subtle and are often overlooked. 
(4) The remaining defects were of the block type 
(5.8 per cent). The block may be complete or in- 
complete and usually has a shaggy outline, which most 
often is located over the disk space but may also be 
over the body of the vertebra. Occasionally, the block 
defect may have a smooth outline and, if located at 
the lumbosacral interspace, may simulate a congenitally 
short dural sac. A roentgenogram of the patient in 
the prone lateral position is especially important in the 
block type of defect in differentiating rupture of the 
disk from intradural tumor. 

Complete myelographic block may simulate a cauda 
equina tumor. In 3 patients with such complete 
blocks demonstrated on the myelograms, transdural 
removal of the disk was necessary because of intradural 
location of the extruded disk material. This type of 
herniation is uncommon but could easily be over- 
looked at the time of exploration if myelography had 
not been done to locate the ruptured disk. 

In the 866 cases, all with surgical exploration, there 
were 625 positive and 37 negative myelograms which 
were confirmed, an accuracy of 76.4 per cent. Major 
discrepancies were noted in 150 (17.3 per cent) cases. 
Relatively unimportant or minor discrepancies were 
present in 54 cases (6.2 per cent). Six extradural and 3 
intradural neoplasms masquerading as_ ruptured 
intervertebral disk lesions occurred in this series of 
866 patients, representing an incidence of 1 per cent. 
Even with myelograms, only 2 intradural tumors out of 
the total of 9 neoplasms were diagnosed definitely 
before operation. In cases in which operation for a 
lumbar disk lesion is clearly indicated on the basis of 
the clinical picture and lack of response to conservative 
treatment, a negative myelogram should not prevent 
the surgeon from exploring the lumbar spinal canal. 
Myelography can be a valuable aid in diagnosis, 
especially in borderline cases. The authors believe 
that it should routinely precede surgery for lumbar 
disk lesions. In their opinion it should not be done 
when a ruptured lumbar intervertebral disk is sus- 
pected unless surgical treatment is being considered. 

Eighteen roentgenograms; 3 tables. 

MortTIMER R. CamiIgL, M.D. 
Brooklyn, N. Y. 


Extradural Osseous Lesions Simulating the Disk 
Syndrome. Harry R. Walker. J.A.M.A. 172: 691- 
694, Feb. 13,1960. (485 34th St., Oakland 9, Calif.) 


Seven patients with complaints and physical findings 
suggesting a herniated intervertebral disk were found, 
on more thorough study, to have malignant bone 
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tumors. In 3 patients the neoplastic process involved 
lumbar or sacral vertebrae, but in 3 others it Was in 
the pelvis, and in the seventh in the femur. All of 
the patients had symptoms and findings similar to 
those of an intervertebral disk lesion, with nerve-root 
irritation, and all, at one time or another, had been 
considered to have this condition. Four had under. 
gone multiple operations, and it was only after attempts 
to find a herniated disk were unsuccessful that the 
correct diagnosis was established. Additional roent- 
genograms taken in these cases to show the Vertebrae 
in better detail and to survey bones other than the 
vertebrae revealed lesions which had not been suspected 
previously. The author recommends that a thorough 
study of the osseous system precede any elective 
surgery on the spine and pelvis. 


Fracture Separation of the Lower Humeral Epiphysis, 
Report of a Case. Leonard Marmor and Charles 0. 
Bechtol. J. Bone & Joint Surg. 42-A: 333-336, 
March 1960. (University of California Medical 
Center, Los Angeles 24, Calif ) 

Fracture separations of the lower humeral epiphysis 
should be considered in children with elbow injuries 
resulting in a loss of landmarks. 

The lower humeral epiphysis of a child resembles 
that of an adult except that it is composed wholly of 
cartilage, which does not cast a shadow. The capitellar 
ossification center appears at about two years and 
fuses with the shaft at about sixteen. The ossification 
center for the medial epicondyle appears at five, 
followed by the radial head between five and seven 
years. The trochlear and olecranon centers make their 
appearance at the age of ten. All epiphyses are united 
by the eighteenth year. 

In fracture separation of the lower humeral epiphysis, 
the fracture line passes through the junction of the 
cartilaginous epiphysis and the metaphysis. The 
entire epiphysis may be displaced posteriorly, medially, 
or laterally. This injury may be confused with frac- 
tures of the lateral condyle, but in the latter the 
fragment is often rotated 180° by the pull of the 
extensor conjoined tendon, and the capitellar os- 
sification center is displaced. This does not occur 
in separation of the epiphysis, since there is no loose 
fragment to rotate. Differentiation of the two injuries 
is important, because a displaced and rotated condyle 
disrupts the joint surface and must be replaced by open 
reduction and internal fixation, while separation of the 
epiphyses can be reduced by closed reduction similar 
to that used for supracondylar fractures. 

The injury can also be confused with a dislocation of 
the elbow, since the epiphysis, when displaced, carries 
the radius and ulna with it. The key to the diagnosis 
is the maintenance of a normal relationship of the 
displaced capitellar epiphysis or ossification center 
with the ulna and radius. Normally, a line drawn up 
the shaft of the radius will pass through the capitellum, 
whereas in dislocation a line through the radius does 
not pass through the capitellum, indicating a disrup- 
tion of the joint. 

A case is reported of a two-year-old child in whom 
the diagnosis was missed, resulting in a gunstock 


deformity of the elbow with limitation of motion. A 
review of the roentgenograms indicated that et 
ra 


diagnosis of fracture separation of the lower hume 
epiphysis with medial displacement could have been 
made. 
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The displacement of the radius and ulna along with 
the capitellar ossification center is pathognomonic of 
the injury. ; ; 

seven illustrations, including 2 roentgenograms. 

MortTIMeER R. CamMIEL, M.D. 
Brooklyn, N. Y. 


Early Recognition of Osteochondrosis of Capital 
Epiphysis of Femur. Bernard W. Jacobs. J.A.M.A. 
172: 527-531, Feb. 6, 1960. (Hospital for Special 
Surgery, New York, N. Y.) 

During the decade 1948 to 1958, 54 patients (46 
boys, 8 girls) with osteochondrosis of the capital femoral 
epiphysis were admitted to the Hospital for Special 
Surgery, New York. The average age at onset of 
symptoms was five years; 45 patients were seven years 
old or less. The duration of symptoms prior to diag- 
nosis ranged from two days to twenty-nine months 
and averaged five months. In 9 patients there was 
bilateral hip involvement. The complaints were ref- 
erable to only one side in 8 of these and in 2 this was 
the hip that roentgenographically appeared less in- 
yolved. Both hips, therefore, should be examined at 
all times. The two principal physical signs were limp 
54 cases) and restricted hip motion (51 cases). Forty- 
eight patients complained of pain, and night cries were 
prominent in 20 

In young children most cases of hip pain are due to 
synovitis, less frequently to osteochondrosis. The two 
entities are clinically indistinguishable except for the 
usually rapid recovery in the former condition and the 
characteristic roentgenographic changes associated 
with the latter. Soft-tissue changes, visible radiolog- 
ically to the trained observer, may substantiate the 
presence of synovitis, but they are inconstant. 

The excessive interval that invariably exists between 
the onset of symptoms and the diagnosis of osteochon- 
drosis reduces the opportunity for a good end-result 
even with adequate treatment. The diagnosis of 
“transient synovitis’ should be made by hindsight. 
To accept it as a working diagnosis is to run the risk of 
underestimating the inherent seriousness of hip pain in 
children. 
evidence of hip disease should be regarded as having 
potential or incipient osteochondrosis of the capital 
femoral epiphysis unless proved otherwise. The possi- 
bility of there being a causal relationship between 
synovitis and osteochondrosis is a reasonable hypothe- 
sis. Persistence of the former and variations in the 
vascular supply to the femoral head are probably de- 








termining factors in the development of osteochondrosis. 
_ Three cases are reported in detail, with the time from 
irst examination to accurate roentgen diagnosis being, 
respectively, three months, one month and three weeks, 
and two years. These patients were among the 25 
onginally hospitalized in the course of treatment of syn- 
ovitis in the period of study. 
Two roentgenograms: 2 photographs; 1 table. 


Manifestations of Osgood-Schlatter’s Disease in 
late Teen Age and Early Adulthood. B. F. Woolfrey 
and E. F. Chandler. J. Bone & Joint Surg. 42-A: 
327-332, March 1960. (University of Minnesota 
Medical School, Minneapolis 14, Minn.) 

_Two hundred and seventy-two consecutive examina- 
tions were made in men on active military duty who 
complained of painful knees. Twenty six of the 272 
men examined (approximately 10 per cent) showed 
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Those with clinical, but not roentgenologic, - 
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changes in the tibial tuberosities. For comparison 
roentgenograms were obtained of 470 consecutive male 
patients with complaints referable to other regions than 
the knee and 11 (approximately 2 per cent) showed 
changes in the tibial tuberosities. The 37 cases are the 
basis for this report. 

Because the men were selected from military person- 
nel, they were older than the patients usually described 
as having Osgood-Schlatter’s disease. Although many 
dated their symptoms from puberty, the age group lay 
mainly between eighteen and twenty-eight years; one 
patient was thirty-five and another thirty-eight. 

Three different types of change at the tibial tuber- 
osity are described. In the first type the tuberosity is 
prominent and irregular. In the second type there is, 
in addition, a small free particle of bone located anterior 
and superior to the tuberosity. In the third type, the 
free bony particle is present but the tuberosity itself is 
not prominent and irregular but appears normal. The 
presence of soft-tissue swelling anterior to the tibial 
tuberosity suggests acute symptoms, whereas a prom- 
inent, irregular tuberosity is suggestive of inactive 
disease. 

The authors believe that the etiology of the Osgood- 
Schlatter lesion in the majority of patients is injury to 
the lower end of the patella tendon, with resultant new 
bone formation. 

Three roentgenograms; 1 set of tracings; 3 graphs; 
1 table. MortTIMER R. CaMIEL, M.D. 

Brooklyn, N. Y. 


M. B. Devas. J. 
1960. 


Stress Fractures of the Patella. 
Bone & Joint Surg. 42-B: 71-74, February 
(Middlesex Hospital, London, England) 

Stress fractures of the patella were encountered in two 
athletes aged twenty-three and twenty-eight years. 
In neither case was there a history of direct trauma, and 
both fractures occurred while the patient was running. 
Roentgenograms showed obvious fractures; a _ tan- 
gential projection best demonstrated the injury in 
the younger man. The fracture line was vertical in 
one case, horizontal in the other, and in neither was 
there any significant displacement. Operation was 
carried out in each case; in one a small fragment was 
excised, and in the other the fragments were apposed 
and sutured together. Both patients recovered fully. 

A third case is described in which symptoms sug- 
gested a stress fracture but roentgenograms showed a 
bipartite patella with irregularity of the articular sur- 
face at the site of apposition of the two patellar frag- 
ments. Removal of the painful smaller fragment led 
to full recovery. 

Seven roentgenograms; 1 photomicrograph. 

SAMUEL B. Haveson, M.D. 
Lynwood, Calif. 


The Talar-Tilt Angle and the Fibular Collateral 
Ligaments. A Method for the Determination of Talar 
Tilt. Gustav Rubin and Morris Witten. J. Bone & 
Joint Surg. 42-A: 311-326, March 1960. (VA Out- 
Patient Clinic, Brooklyn 5, N. Y.) 

In the treatment of ankle sprains it is important to 
know if sufficient damage to the fibular collateral 
ligaments has occurred to make the ankle un- 
stable. In order to evaluate the status of the lateral 
ligaments, it is necessary to establish the normal amount 
of tilt of the talus which can be produced by the supina- 
tion of the heel in the normal foot. 

The talar-tilt angle is the angle formed by the oppos- 
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ing articular surfaces of the tibia and talus when these 
surfaces are separated laterally by a supination force 
applied to the hind part of the foot. A device has been 
developed to measure talar tilt in both ankles simul- 
taneously in comparable positions with equal stress on 
each. Measurements were made in 100 male subjects, 
including 152 normal ankles, 38 ankles with old or recent 
sprains, and 10 with other abnormalities. Among the 
normal ankles 56 per cent had talar tilts ranging from 3 
to 23°, whereas among the sprained ankles 74 per cent 
had tilts within a range of 3 to 17°. In the 59 patients 
with both ankles norinal, the difference in tilt between 
the two sides was from 3 to 19° in 22 percent. Since 
there is such wide variation in the normal talar-tilt 
angle, a talar tilt of less than 23° is not a reliable indica- 
tion of rupture of the fibular collateral ligament even 
though there is a difference in the two ankles of the same 
individual. 

Two roentgenograms; 7 photographs; 3 drawings; 2 
graphs; 3tables. Some errors in the graphs are pointed 
out in an Erratum in J. Bone & Joint Surg. 42-A: 727, 
June 1950 MortTIMeEr R. CaMIEL, M.D. 

Brooklyn, N. Y. 


THE SPINAL CORD 


Multiple Arachnoid Diverticula. Paul Teng and 
Nathan Rudner. Arch. Neurol. 2: 348-356, March 
1960. (Kaiser Foundation Hospital, Los Angeles 27, 
Calif. ) 

The authors report 4+ cases of multiple arachnoid 
diverticula or “‘cysts.’"’ The patients presented with 
various symptoms, including weakness of the lower 
limbs, urinary retention, paresthesias, and vaginal, 
back, and chest pain. Myelography in the supine and 
upright positions demonstrated multiple arachnoid 
sacculations in the thoracic area. Sacral cysts were 
concomitant findings in 3 cases. Marked tenderness 
was found over the spinous processes in 3 patients. In 
2 of the cases the symptoms were relieved in the recum- 
bent position 

In a study of 43 unselected patients referred because 
of possible cervical or lumbar disk herniation, supine 
and upright myelography asymptomatic 
diverticula in 37 instances, with a range in size from 2 
to ll mm. One patient, in addition to thoracic diver- 
ticula, showed multiple perineurial cysts in the thoracic 
and lumbar areas. 

The diverticula arise from the posterior arachnoid 
and for this reason they are frequently missed on prone 
myelography. The authors stress the need for exam- 
ination in the supine positions as well. In patients 
with a diagnosis of ‘‘degenerative disease of the spinal 
canal” or “myelopathy of unknovn cause’’ supine 
myelography will facilitate the visualization of diver- 
ticula and also of local adhesive arachnoiditis and vas- 
cular anomalies 

Two of the authors’ patients were treated surgically 
and the microscopic specimens disclosed no evidence of 
arachnoiditis. They have remained asymptomatic for 
a short follow-up period. Surgery should be reserved 
for those patients who fail to respond to conservative 
measures and in whom the neurological symptoms 
correspond to the anatomical distribution of the arach 
noid diverticula 

At operation, the findings suggest that the cause of 
the diverticula may be ‘‘faults’’ in the arachnoid trabec- 
ulae. Other possible causes are subclinical infections, 


disclosed 
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trauma, and subarachnoid hemorrhage. The authors 
feel the symptoms are the result of gravitational trac- 
tion upon the cord by the cerebrospinal fluid-filled 
pockets. This explains the positional relationship of 
the symptoms. 

Eight roentgenograms; 1 photomicrograph. 

H.A. Swanson, M.D. 
Calgary General Hospital, Calgary, Alta., Canada 


GYNECOLOGY AND OBSTETRICS 


Pneumopelvigraphy of Developmental Malforma- 
tions of the Female Internal Genitalia. M. Henzi, | 
Horsky, J. Presl, and M. Valenta. Acta radiol, 53: 
201-208, March 1960. (Institute for the Care of 
Mother and Child, Prague, Czechoslovakia) 

Insufflation of carbon dioxide into the peritoneal 
cavity has been used by the authors to diagnose defec- 
tive development of the female internal genitalia, 
Twenty-three examinations were done in the past 
three years in patients suspected of having develop- 
mental abnormalities. The examination was a failure 
in 2 cases because of obesity. Analysis of the remainder 
of the series showed absence of the ovaries in 5 cases, 
hypoplasia in 2, unilateral development in 1, and dis- 
turbed development secondary to inflammation in 2 
others. The uterus was absent in 4 cases and malformed 
in 7 others. Six case histories are included 

The authors feel that pneumopelvigraphy is useful in 
providing a rapid and dependable diagnosis without 
lapar« stomy. 

Eleven roentgenograms. IrA E. Bett, M.D 

Bowman Gray School of Medicine 


Roentgenologic Manifestations of Trophoblastic 
Tumors. Theodore F. Hilbish and Emil Schulz. Am. 
J. Roentgenol. 83: 66-77, January 1960. (Clinical 
Center, Department of Health, Education, and Wel 
fare, Bethesda 14, Md.) 

This report deals with the radiographic manifesta- 
tions observed in 34 women with a diagnosis of chorion- 
epithelioma or chorioadenoma destruens. Chorionic 
neoplasms arise from the fetal trophoblast. The 
chorionepithelioma is considered the most malignant of 
these tumors, while chorioadenoma destruens often 
pursues a rather benign course. Chorionepitheliomas 
most commonly originate from hydatidiform moles, but 
may occur following abnormal pregnancies and rarely 
after a normal pregnancy. Their presence or absence 
may be reliably determined by chorionic gonadotropin 
titers of the urine. 

The most common roentgen finding in the presence of 
trophoblastic tumors is lung metastasis Infrequently 
the metastatic deposits are seen as patchy or ur 
filtrative processes, but they usually have the typical 
nodular appearance of pulmonary metastases Pleu- 
ral reaction and effusion may or may not be observed. 
The next most common radiographic abnormality oc 
curs in the pelvis. Soft-tissue masses or obstructive 
uropathy due to bladder or distal ureteral involvement 
may be observed. Metastatic lesions may occur also in 
the brain, liver, kidneys, ovaries, intestine, broad liga- 
ments, cervix, bladder, fallopian tubes, spleen, adrenals, 
thyroid, and bones, in that order of frequency. Two 
cases of small-bowel metastases and another of lumbar 
epidural invasion were included in the present series 
No skeletal metastatic lesion was demonstrable in this 
contradistinetion to chor:ocarcinoma ™ 
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sales, abdominal and mediastinal lymphadenopathy 
Mlaies, ¢ ‘ ° ° 
not discovered in any patient. Metastatic tro- 


vas P ° 
c tumors infrequently involve the lymphatic 


phoblasti 
-ystem in females 
“Twelve case histories are given with clinical and 
radiographic details Among these are examples of 
typical multiple metastatic nodules in the lung; dis- 
earance of massive pulmonary metastases following 
hemotherapy; a typical coin lesion; patchy or con- 
duent infiltrative densities radiographically resembling 
‘aflammatory disease; massive opacification of the 
thorax due to pleural hemorrhage. Metastases with 
fatal hemorrhage in patients with trophoblastic tumors 
xe not infrequent, owing to the vascularity of the 
tumors and their tendency to invade vascular spaces. 
This paper emphasizes particularly the fact that evi- 
ence of a trophoblastic tumor is often elicited by radio- 
gaphic identification of a pulmonary metastatic lesion 
ind is thus observed primarily by the radiologist. 
Twenty roentgenograms. JOHN W. WiLson, M.D 
Johnstown, Penna 
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Varicocele of the Broad Ligament. 
Study. C.G. Helander and A. Lindbom 
33: 97-104, February 1960. (Karolinska 
Stockholm, Sweden ) 

The authors have succeeded in demonstrating vari- 
ele of the broad ligament by means of retrograde 
gelvie venography. Since this procedure affords a good 
survey of the veins on both sides and the degree of dila 
tation can be evaluated, it is considered more satis- 
actory than culdoscopy 

Three hundred women. only a few of reproductive 
we, were examined by retrograde venography, ac- 
cording to a technic previously described (Helander 
aid Lindbom: Acta radiol. 44: 410, 1955. Abst. in 
Radiology 67: 616, 1956). The majority of the women 
of the cervix. Contrast filling of the 
waginal plexus and ovarian vein either unilaterally 
r bilaterally occurred in 38 of the series, and these cases 
vere subjected to further study. In some the veins of 
ie uterovaginal plexus were dilated, with one large 
ein forming a fairly direct communication between 
the uterine and ovarian veins. The diameter of this 





aad carcinom: 











‘in could be measured approximately and in 17 in- 
stances was found to es eed 0.5 em. Since such large 
ams are seldom encoun ered at gynecologic operations 

nonpregnant women, they were designated as 
arices 





Of these 17 cases, which represent the authors’ series 
i varicocele of the broad ligament, 8 were detected 
neidentally in a series of patients with cervical car- 
moma who, prior to treatment, had been examined for 
uetastases causing deformities of veins along the pelvic 
vall. Since the incidence of varicocele is unlikely to be 
ugher in carcinoma than in other conditions, the pres- 
at igure of about 3 per cent may be approximate to 
the general incidence. In 2 cases the venographic 
ndings were verified at operation, and in 2 others dis- 
ended veins were observed at culdoscopy. The 21 
vomen with retrograde contrast filling of nonvaricose 
evie veins included 2 sisters with congenital, probably 
iereditary, general absence of venous valves. 

Where filling of the uterovaginal plexus occurred, the 
utrast medium passed retrogradely through an inter- 
lal iliae vein beyond the site at which valves usually 
revent its descent into the pelvic veins. This par- 
‘ewlar filling was found only on the left side in 21 cases, 
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The flow 


only on the right in 7, and bilaterally in 7 
from the pelvic veins in most instances still passed via 
the left ovarian vein even when the contrast medium 


descended into the right internal iliac vein; in these 
cases the medium crossed the midline via the veins of 
the uterus and around the urinary bladder. The right 
ovarian vein was filled in only 8 cases, far less frequently 
than was the left. In 1 case the left ovarian vein had 
the character of a venous plexus, in 2 it was duplicated, 
and in the others it was for most of its length a single 
The diameter of this vessel was measurable in 

it varied in the roentgenograms at the level of 
the third lumbar vertebra between 2 and 12 mm., but 
was usually 5to 7mm. There was no appreciable cor- 
relation between this measurement and the patient’s 
age or the number of children she had borne. In the 17 
cases of varicocele, the ovarian vein was of a greater 
mean diameter than in the other cases. 

Five venograms 


vessel 
30 cases: 


THE GENITOURINARY SYSTEM 


Metastasis from Renal Adenocarcinoma 
James W. Sargent 
324 E. Wisconsin 


Ureteral 
Presenting a Bizarre Urogram. 
J. Urol. 83: 97-99, February 1960. 
Ave., Milwaukee 2, Wisc. ) 

Metastasis of renal adenocarcinoma to the ureters is 
uncommon, only a few cases having been published 
The author’s patient, a 61-year-old male, was admitted 
with a history of 20 pounds weight loss in four months. 
He had no urinary tract complaints. Physical exam- 
ination revealed an enlarged liver and a firm lobulated 
mass in the left upper quadrant. A chest film showed 
evidence of metastatic pulmonary disease. A plain 
urogram indicated the presence of a large mass in the 
region of the left kidney containing areas of calcifica- 
tion. The occurrence of a renal tumor was confirmed 
by left retrograde pyelography, but the striking finding 
was a large polypoid mass in the upper ureter, ap- 
parently arising from its medial wall. 

At surgery a vascular renal tumor and 
varicosities about the proximal ureter were observed. 
Upon opening the ureter at the site in question the vari- 
cosities had collapsed. Protruding into the lumen was 
a small solid tumor histologically identical to the renal 
adenocarcinoma. A tumor thrombus was milked from 
the left renal vein prior to ligation 

One roentgenogram; 2 photomicrographs 

Davip J. Ritcute, M.D 
University of Pennsylvania 


a mass of 


Primary Diabetic Pneumaturia Diagnosed Radio- 
graphically. Albert P. Marsh. New England J. Med. 
262: 666-667, March 31, 1960. (Brooklyn Hospital, 
Brooklyn, N. Y.) 

Pneumaturia has been classified in three categories: 
pneumaturia after instrumentation of the genitourinary 
tract; pneumaturia caused by fistula formation between 
the intestinal or genital tract, or both, and the urinary 
tract; and pneumaturia due to fermentation, either 
with or without glycosuria. The last of these is called 
primary pneumaturia. 

The cause of pneumaturia in diabetes is fermentation 
of the urinary sugars, most frequently by Aerobdacter 
aerogenes, Escherichia coli, and yeasts. A usual prereq- 
uisite is obstruction, which in diabetes can be on the 
basis of a neurogenic bladder secondary to diabetic 
neuropathy. 
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The author reports a case of pneumaturia secondary 
to diabetes, in which the urinalysis was negative for 
sugar. Clinically, abdominal distention and the finding 
of a tympanic suprapubic mass in a patient unable to 
void properly suggest the diagnosis. The patient 
may pass gas during micturition. Abdominal radiog- 
raphy or catheterization confirms the diagnosis. A 
rounded or oval gas shadow is seen in the bladder. Up- 
right examination reveals an air-fluid level. 

The importance of pneumaturia lies in the recognition 
that an underlying uncontrolled diabetes may be 
present. Urinalysis may be negative for sugar. 

Three roentgenograms. 

Harotp A. Swanson, M.D. 
Calgary General Hospital, Calgary, Alta., Canada 


Nephrotomography: Its Role in Routine Urographic 
Studies. Robert M. Lowman and James T. De Luca. 
J. Urol. 83: 308-312, March 1960. (Yale University 
School of Medicine, New Haven, Conn.) 

Opacification of the renal structures has been ac- 
complished by various technics. These include aor- 
tography and intravenous procedures requiring circula- 
tion time determination, multiple injections, and the 
use of 70-90 per cent contrast media. With the 
improved media and newer roentgenographic technical 
developments, the nephrographic effect can be obtained 
during routine excretory urography. 

After a preliminary scout roentgenogram and a tomo- 
gram are made and examined, 50 c.c. of 50 per cent 
Hypaque are injected in an antecubital vein in two 
minutes. Laminagraphic films are obtained promptly 
at the optimum preselected levels (usually 7, 8, and 9 
cm. from the table top), and the routine urographic pro- 
cedure is continued. The multisection polycassette is a 
time-saving as well as radiation-sparing device. 

The procedure finds its greatest value in delineating 
the peripheral margins of the kidneys and in the identi- 
fication of renal masses. In a significant number of 
cases, the differential diagnosis of cystic lesions from 
neoplasms has been made. Retrograde pyelography 
becomes unnecessary in many cases and the frequency 
of repeated intravenous pyelography is reduced. 

Eight roentgenograms. Davin J. Ritcuie, M.D. 

University of Pennsylvania 


The Excretory Urogram as a Kidney Function Test. 
Chester C. Winter. J. Urol. 83: 313-318, March 
1960. (University of California Medical Center, Los 
Angeles 24, Calif.) 

The author questions the reliability of the excretory 
urogram as an index of renal function based on the ap- 
pearance time and density of the opaque material in the 
renal collecting systems. In reviewing 72 pyelograms 
of patients who had had sufficient renal testing, com- 
parison with the excretory urogram revealed that 23, or 
32 per cent, had urograms that did not reflect the true 
state of kidney function. The author explains this 
phenomenon on the basis of a greater concentration of 
iodine being injected intravenously with the newer con- 
trast materials. The result of this is that only two- 
thirds of the kidneys that are visualized can be cor- 
rectly evaluated and the reverse is true for kidneys that 
are not visualized. In addition, it must be remembered 
that an apparent decrease in function can occur if the 
patient is not adequately dehydrated, if the bowel 
preparation is inadequate, and if the technic of injection 
or roentgenography is poor. Rarely, the opaque 
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material is cleared from the blood stream by the liver 
rather than the kidney. 

The overall conclusion is that the physician may be 
lulled into a false sense of security by a radiographically 
“normal” urogram 

Thirteen roentgenograms; 1 graph; 4 tables. 

Mark M. Misuxin, MD. 
University of Pennsylvania 


Dangers of Excretory Urography. Frank C. Hamm 
Keith Waterhouse, and Sidney R. Weinberg. J.A VA 
172: 542-546, Feb. 6, 1960. (121 DeKalb Ave 
Brooklyn 1, N. Y.) 

The authors discuss the dangers of excretory urog- 
raphy. They believe that this should not become 
merely a routine study and advocate careful planning to 
avoid repeated exposure of the patient to radiation, In 
a review of a series of 21,525 intravenous urograms, 
obtained in two Brooklyn (N. Y.) hospitals, no fatalities 
were found, but there were 4 serious reactions in which 
death was narrowly avoided: 2 in men aged thirty-five 
and sixty-nine years and 2 in women aged forty-four 
and sixty-one. Three of the 4 required intubation and 
prolonged artificial respiration. 

Certain precautions are recommended to exclude al- 
lergies, over-sedation, and excessively rapid injections 
and, in addition, it is suggested that all excretory urog- 
raphy be done in a surgical suite, where oxygen, cut- 
down sets, cardiac arrest trays, and the services of an 
anesthetist are available. 

The dangers arising from excretory urography are 
believed to be principally those due to overextension of 
the use of this highly developed modality and the possi- 
bility that it will be employed in patients in whom it is 
incapable of revealing the diagnosis, for example, those 
with an early operable lesion of the kidney and those 
with small bladder tumors. Also, in the study of 
patients with hypertension, a normal urogram does not 
rule out the kidneys as a possible cause. 

Four roentgenograms. 

Tueopore E. Keats, M.D. 
University of Missouri 


TECHNIC; MEDIA 


New Stepped Wedges for Radiography. H. E. See- 
mann and B. Roth. Acta radiol. 53: 215-226, March 
1960. (Eastman Kodak Co., Rochester 4, N. Y.) 

The authors described two new stepped wedges, one 
of aluminum and one made of a commercially available 
plastic (Plexiglas). : 

The aluminum wedge is symmetrical in that tts 
highest point is centrally located and there are down- 
ward steps on either side. Incorporated into the base 
is a thin sheet of copper (0.053 cm.), which acts as @ 
filter. The manner of construction of this aluminum 
stepped-wedge filter, according to the authors, over 
comes some of the disadvantages of the conventional 
aluminum stepped wedge: (1) the per cent changes pet 
step are more nearly equal; (2) lack of uniformity of 
development is revealed, since the steps are paired, 
(3) the copper filter has been shown to remove a signifi- 
cant portion of the scattered radiation; (4) the sym- 
metrical as opposed to the asymmetrical stepped wedge 
precludes the necessity for having to exercise great 
care in its positioning. The authors feel that this alu 
minum stepped wedge provides a convenient device for 
use in film sensitometry. 
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The plastic stepped wedge was also of a symmetrical 
type, being thickest in the center. A plastic stepped- 
wedge phantom was c¢ mstructed because it was thought 
that a radiographic image created by the phantom would 
beaffected by the scattered radiation in much the same 
manner as that of the patient. The desirability of a 
wedge such as is described was suggested by a proposed 
long-range study which would make necessary compari- 
son of roentgenograms made ten _and twenty years 
apart on the same individuals. With such a stepped 
wedge available and with identical technic applied to 
the patients and to the stepped-wedge phantom, and 
carefully controlled processing, this could be achieved by 
comparing the densities in the wedge. The advantages 
of using such a wedge as a standard reference are listed: 
it does not change with time, as does the human being; 
it is not sensitive to positioning; and the patient need 
not be exposed to more roentgen radiation than is neces- 
sary for his own case. 

Five figures; 1 table. GrorGE C. Barrett, M.D. 

Bowman Gray School of Medicine 


A Note About Iodine-Containing Contrast Media and 
the Interference of Teridax for Cholangiograms in 
Evaluation of Thyroid Function by Measurement of 
Serum Iodine. Evelyn B. Man. Am. J. Roentgenol. 
83: 497-500, March 1960. (Yale University School of 
Medicine, New Haven, Conn.) 

Previous studies have demonstrated that one of the 
most useful methods for determining thyroid function is 
evaluation of the protein-bound iodine (PBI) or bu- 
tanol-extractable iodine of blood serum (BEI). It is 
well known that administration of iodine-containing 
contrast agents utilized in studies of the biliary system 
will interfere with determination of PBI or BEI values 


for varying lengths of time. Best evidence now indi- 
cates the Priodax is not normally retained in the body for 
more than about sixteen weeks and Telepaque for not 
more than twelve weeks. Telepaque in particular 
tends to be excreted more rapidly, so that after even as 
short a period as two weeks the serum iodine value re- 
sulting from this agent may have returned to normal 
range. Although “blocking times’? for Urokon and 
Cholografin have not been extensively investigated, 
there is evidence that these agents also should be com- 
pletely excreted in less than twelve to sixteen weeks. 

Studies by others (Astwood ) have implicated the con- 
trast agent Teridax as one extremely slow to be ex- 
creted, with an abnormally long residence in the body, 
estimated statistically at thirty-three years. Conse- 
quently, Teridax can be expected to interfere with PBI 
or BEI tests for many years. The present author has 
investigated the chemical structural formulae of several 
of the agents used for biliary opacification. She sug- 
gests that the specific benzene ring with an OH group 
on carbon three and three iodine atoms at positions 2, 
4, and 6 apparently produces a compound highly resist- 
ant to destruction or excretion by man. She concludes: 
“It seems important to investigate the excretion and 
destruction of any other contrast media containing the 
3-hydroxy-2, 4, 6-tri-iodophenyl group of Teridax be- 
fore administration of such compounds to man’ 

A note is appended. reporting serum BEI determina- 
tions in 2 newborn imfants of women who had re- 
ceived Teridax more than two years before. Values as 
high as 4,000 micrograms per 100 ml. of serum were 
obtained. Consequently, Teridax is inferred to have 
crossed the placental barrier in considerable quantities. 

JAMES W. BARBER, M.D. 
Cheyenne, Wyo. 


RADIOTHERAPY 


Roentgen Therapy of Skin and Lip Carcinoma: 


Factors Influencing Success and Failure. Carl F. von 
Essen. Am. J. Roentgenol. 83: 556-570, March 1960. 
Yale University School of Medicine, New Haven, 
Conn.) 

Five hundred and sixty-five histologically verified 
carcinomas of the skin and lip received roentgen ther- 
apy, and the results were evaluated after observation 
periods of three to eighteen years. The number in- 
cluded 272 basal-cell, 79 basosquamous and 214 squa- 
mous-cell carcinomas, with no significant difference in 
curability for the various cell types. 

There were 131 lip lesions, 323 about the rest of the 
face and head, and 11 on the trunk. Treatment re- 
sponse of tumors arising in different sites did not vary 
significantly. For example, there was 6 per cent re- 
currence of lip lesions as compared with 10 per cent of 
those involving the eyelids. 

The smaller and more superficial cancers, numbering 
i, were treated with 120 to 140 kv; 56 of larger size 
received 200 to 250 kv; and 15 requiring fields in excess 
of 10 sq. em. were treated with 800 kv. With these 
three treatment modalities, there were, respectively, 27 
teeurrences and 24 necroses, 11 recurrences and 2 ne- 
roses, and 7 recurrences and 3 necroses. The form of 
treatment was dictated by the extent of the neoplasm; 
fractionation of treatment time was more often utilized 
mn the larger lesion. 

Of 67 carcinomas previously treated, 22 per cent re- 


curred. In initially treated small lesions (0-10 sq. cm.) 
the recurrence rate was only 3.84 per cent but in large 
lesions the figure was 14.6 per cent. The rate of necro- 
sis paralleled rather closely that of recurrence in respect 
to field size and radiation energy used. 

From the analysis of these results and consideration 
given the dose-time relationship, a hypothetical model is 
presented for favorable roentgen therapy for particular 
treatment situations. 

Ten figures; 5 tables. Ropert L. Ecan, M.D. 

University of Texas, Houston 


Metastatic Cancer of the Neck. Zoilo Marinello. 
Radiologia, Panama 10: 58-61, March 1960. (In 
Spanish) (Hospital Mercedes, Havana, Cuba) 

After the fifth decade of life, 90 per cent of neoplasms 
of the neck are metastatic. This is accounted for by 
absence of epithelial tissues in the peripheral cervical 
planes (except salivary glands, thyroid, or ectopic 
rests) and the rich lymphatic drainage toward the neck 
from areas in which epithelial tumors are common. 
Generally speaking, four main groups of vessels drain 
the area above the shoulder girdle, but there is no true 
segmental separation of lymphatics at this level. 
Neither is it possible to say which group of lymphatics 
will be involved secondarily from a given primary site. 

From the Radium Institute of Mercedes Hospital, 
Havana, 1,561 cancer cases were reviewed, of which 197 
had produced confirmed cervical metastases. In this 
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experience the author found that in the patients with 
cancer of the nasopharynx there was an 80 per cent 
chance of metastasis to the neck; in cancer of the larynx, 
25 per cent; of the tongue, 25 per cent; of the lip, 17 
per cent; of the lung, 8 per cent; breast, 7 per cent; 
esophagus, 2.8 per cent; stomach, 2.7 per cent; cervix 
uteri, 0.5 per cent. 

Clinically, the metastases were rarely painful; they 
were hard, relatively mobile, and only in advanced 
cases fixed to the skin or ulcerating. 

Indications for radiotherapy are given, but no survi- 
val statistics or treatment results are quoted. 

Two tables Don E. MAaArTrHIEseNn, M.D. 

Phoenix, Ariz. 


Wedge Filters in Roentgen Therapy of Carcinoma of 
the Larynx and Hypopharynx. Sigvard Kaae and 
Niels Brene. Acta radiol. 53: 227-232, March 1960. 
(Radium Centre, Copenhagen, Denmark) 

Ellis and Miller in 1944 described the use of wedge 
filters to obtain uniform dose distribution in tumors 
fairly close to the skin (Brit J. Radiol. 17: 90, 1944. 
Abst. in Radiology 43: 529, 1944), and the authors 
have employed this technic in treating carcinoma of 
the larynx and hypopharynx. By this means a uniform 
tumor dose can be obtained with the use only of fields 
with short skin-tumor distances, and irradiation of the 
surrounding tissue is thus reduced. 

Isodose patterns are plotted with wedge filters cor- 
responding to slopes of 30°, 45°, 60°, and 0° (no wedge 
filters). A thin plastic treatment shell is prepared 
from a plaster mold of the patient’s neck. Field sizes 
and locations are estimated from contours and isodose 
patterns and checked by roentgen films. The treat- 
ment fields are built up with paraffin wax blocks, and to 
these the wedge filters are applied. 

The authors emphasize the use of small fields in the 
treatment of carcinomas of the true vocal cords of 
Stages I and II (Nielsen and Strandberg. Acta radiol. 
23: 189, 255, 1942). Fields measuring 3 sq. cm. and 
later 2sq. cm. were used. This affords a tumor dose of 
about 20 per cent above the maximum skin dose, with a 
very rapid decrease in dosage outside the tumor area, 
as well as absence of hot spots. Preliminary experience 
indicates that fields of 2 sq. cm. are sufficient in these 
lesions, although follow-up is so far too short for deter- 
mination of late results. For such small fields, accurate 
field localization is extremely important, and the treat- 
ment shell and back pointer play a part in this. 

In more extensive lesions, larger fields and perhaps 
more than two may be necessary. Where telecobalt 
was employed, the portals were cut out of the treat- 
ment shell rather than using the paraffin wax blocks, in 
order to take advantage of the skin-sparing effect of 
cobalt 

Eight figures WituraM A. CoveLi, M.D. 
Bowman Gray School of Medicine 


The Evaluation of Roentgen Therapy in the Manage- 
ment of Non-Resectable Carcinoma of the Lung. Harry 
L. Barton, G. M. McGranahan, Jr., and George L. 
Jordan, Jr. Dis. of Chest 37: 170-175, February 1960. 
(VA Hospital, Houston, Texas) 

The authors reviewed the records of 225 male patients 
of twenty-five to seventy-nine years with histologic 
evidence of carcinoma of the lung. There were no five- 
year survivals in this group. Thirty-nine cases were 
found to be nonresectable at surgery, and 186 were 
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pronounced inoperable on bronchoscopic evidence or 
because of distant metastases. Two-thirds of th 
tumors were of the squamous-cell type. Symptomatic 
treatment was given to 122 patients and radiation 
therapy, primarily for palliation, to 103. In a i 
patients in whom the disease appeared to be localized, 
potential curative dose of 5,000 r was delivered through 
four ports over a four and one-half week period. The 
dose was administered with a 220 kv machine with a 
half-value layer of 2 mm. of copper, at 50 em. distance 
with ports of a size to conform to the primary tumor 
and enlarged nodes in each patient. 

The longest survival without radiation therapy was 
twenty-two months, with a corrected average of 23 
months. With radiation therapy the longest survival 
was 42 months with an average of 5.9 months. Com. 
plete relief of symptoms was obtained in 20 per cent of 
the irradiated patients and partial relief in 50 per cent 
The remaining 30 per cent experienced no apparent 
benefit. The age of the patient and the type of carci- 
noma had no obvious effect on the survival time. 

The authors conclude that, although roentgen therapy 
prolongs life on an average only about three months, 
total or partial relief of symptoms may be expected in 
70 per cent of those treated. 

Four charts. Joun P. Fotopoutos, M.D 

Northwestern University Medical School 


The Palliative Irradiation of Bronchial Carcinoma. 
Peter Hackenthal. Strahlentherapie 111: 190-196, 
February 1960. (In German) (Bethesda Krankenhaus, 
Duisburg, Germany ) 

Seventy-nine patients with bronchogenic carcinoma, 
considered inoperable because of extent of the tumor 
advanced age, or poor general condition, received pallia- 
tive irradiation. The results in 74 were evaluated as to 
decrease of subjective symptoms, such as pain and dysp- 
nea, and general improvement, as well as to objective 
findings, such as decrease in tumor size and atelectasis, 
normalization of temperature, and weight gain. The 
series included 71 males and 8 females. The oldest 
patient was 75, the youngest 39. The average time 
between the first symptoms and diagnosis was 42 
months. 

In 25 of 51 patients with atelectasis, normal aeration 
of the lung was restored following treatment. These 
patients also showed improvement in the subjective 
symptoms. Of 26 patients in whom atelectasis was not 
influenced by radiation, 12 improved subjectively. Of 
64 patients with severe subjective symptoms, 15 did not 
improve; in 11 of these the radiation series could not be 
completed. Patients with subjective improvement after 
a complete course of radiation remained symptom-free 
for 8.7 months. : 

If all patients are considered, the overall survival 
time was 5.9 months. For 32 patients who could re- 
ceive a full dose of irradiation the average survival time 
was 10.5 months. For patients of Group II (tumor m 
several segments of the lung with metastases to regional 
lymph nodes) the survival averaged 16.5 months, if a 
complete course of radiation was given. 

Sixty-nine patients were treated with grid therapy 
and conventional voltage. Rotation therapy 1s % 
casionally applicable. The dosage was 6,000 to 8,000 
r/skin to a ventral and dorsal field. If the tumor was 
peripherally located, four fields were used. — a 

The author urges early radiation therapy 1n patients 
with inoperable bronchogenic cancer. The survival 
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time appears to be prolonged in carcinomas (Stages 2 
i e 

nd 3) when a full course of radiotherapy can be com- 
a 


pleted; even in advanced cases (Stage 4) the subjective 


symptoms improve. 
"oar tables. Jutrus HEYDEMANN, M.D. 


Chicago, IIl. 


Report of Therapeutic Results in Carcinoma of the 
Uterus Following Increased Radiation Dosage. F. 
Roth and G. Egger. Schweiz. med. Wchnschr. 90: 
199-203, Feb. 27, 1960. (In German) (Universitats- 
frauenklinik Bern, Switzerland ) 

The authors report results of treatment of carcinoma 
of the uterus, cervix and corpus, between 1947 and 
1952 and compare these with results during the years 
1926 to 1946 (Roth: Strahlentherapie 97: 161, 1955. 
Abst. in Radiology 66: 640, 1956). 

Three hundred and seventy-two cases are reported, 
961 (70.2 per cent) of cervical carcinoma and 111 (29.8 
per cent) of corpus carcinoma. The dosage was in- 
creased from 8,220 r/air during 1937 to 1946 to 10,000-— 
12,000 r/air to four fields from 1947 to 1952, with a dose 
to the parametria of about 2,700 to 3,000 r. The 
radium dosage was increased to 2 X 4,000 mg.-hr. for 
the cervical lesions and to 7,000 to 8,000 mg.-hr. for 
those of the corpus, followed by surgery and external 
irradiation. 

In carcinoma of the cervix, the results appeared im- 
proved with increased dosage, mainly in Stages II and 
Ill. The total five-year cure rate has not considerably 
increased because many advanced cases had to be 
treated, as well as many patients who had insufficient 
treatment elsewhere: carcinoma of cervix 40.6 per cent 
(compared to 30.7 per cent), carcinoma of corpus 44.1 
per cent (compared to 49.2 per cent). 

The authors hope that new radiation technics, such 
as betatron and rotation therapy, may bring further 
improvement in the results of treatment of carcinoma of 
the uterus. 

Five tables. JuLius HEYDEMANN, M.D. 

Chicago, Il. 


Space Dose Relationships for Points A and B in the 
Radium Therapy of Cancer of the Uterine Cervix. 
George C. Lewis, Jr., Antolin Raventos, and John 
Hale. Am. J. Roentgenol. 83: 432-446, March 1960. 
(Hospital of the University of Pennsylvania, Phila- 
delphia 4, Penna.) 

Reference points A and B described by Tod and Mere- 
dith are widely utilized in the expression of radium do- 
simetry in uterine cervical cancer. It has long been 
realized that points A and B, used respectively as indices 
of parametrial and lateral pelvic wall dosage, are subject 
‘o many variations in their actual location. Such 
Variations are frequently significant and carry impor- 
tant implications relative to the actual dosage delivered 
by currently used methods of radium application. Ina 
carefully detailed paper the authors examine clinical 
data for factors influencing positions of points A and B. 

Data are drawn from 146 patients treated with 
radium (156 applications) for malignant tumors of the 
uterine cervix. The rigid Ernst applicator and modi- 
fications of the Manchester applicators, including both 
ngid and nonrigid types, were used. By means of 
orthographic roentgenography the relationships of the 
bony pelvis, the radium applicators, the ureters, and 
the reference points A and B were determined. The 
spatial and dosage relationships of these points were 


investigated in three critical planes in the pelvis: (1) 
midsagittal plane; (2) the transverse plane perpen- 
dicular to the roentgenographic table, containing a line 
drawn between the superior margins of the acetabula; 
(3) the coronal plane perpendicular to the midsagittal 
and transverse planes and passing through the inter- 
acetabular line. Exposure dose rates in r per hour were 
determined for both points, and a comparison was 
made between a precalculated dose rate based upon an 
idealized position of the uterus and vaginal fornices, 
and an “‘actual value’”’ dose rate calculated from roent- 
genographically determined positions of the points 
under discussion. 

It was found, as was expected, that the locations of 
points A and B relative to the three specified planes 
showed marked variation. Features which have im- 
portant influence in this respect included age of the 
patient, type and rigidity of the radium applicator, and 
stage of the tumor. Typical shifts of points A and B 
are discussed for each of these features. Parity had no 
significant effect on location of the reference points. 

When the extensive data are correlated, it is found 
that precalculated exposure dose rates are unreliable for 
point A estimates when nonrigid applicators are used, 
and unreliable for point B estimates regardless of the 
type of applicator. Similarly, it cannot be assumed any 
patient will fit an ‘“‘average’”’ or idealized dosage pattern. 
The concept that point A is close to the ureter was not 
borne out by this study, nor is the point on the ureter 
nearest point A representative of the maximum ureteral 
dose received from the applicators under study. 

It is concluded that precalculated exposure dose rates 
for the three applicators under study were reasonably 
reliable for point A only when a rigid applicator of the 
Ernst type or modified Manchester type was used. For 
point B none of the applicators resulted in a consist- 
ently representative active value when idealized dosage 
calculations were applied. Careful roentgenographic 
evaluation of position of the radium containers should 
immediately follow each individual radium insertion. 
If this is done according to the method described by the 
authors, a reasonably accurate estimate can be made for 


the dose rate to vital structures of the individual pelvis. 


This paper is a highly technical one and does not lend 
itself well to abstracting. Many important observa- 
tions cannot be included here. Described in some detail 
are the direction and degree of shift for points A and 
B likely to result under varying circumstances of age, 
extent of tumor, and type of applicator. Therapists 
who utilize radium applicators of the type under study 
will find valuable information on dosage calculation and 
evaluation in the original text. 

A detailed technical description of methods employed 
for determination of spatial relationships for points A 
and B is appended. 

One photograph; 
graphs; 7 tables. 


16 diagrams, including multiple 
JaMEsS W. BarsBer, M.D. 
Cheyenne, Wyo. 


Isodose Curves for Certain Radium Applicators Used 
in the Treatment of Uterine Cervical Cancer. Norman 
A. Baily and Virgil E. Yoder. Am. J. Roentgenol. 83: 
447-454, March 1960. (Hughes Aircraft Co., Culver 
City, Calif.) 

The authors studied radiation doses around two 
radium-loaded applicators commonly used in their 
hospital. The photographic film-densitometer method 
for determining radiation exposures in a Masonite 
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phantom cut specifically to hold the applicators under 
study was utilized. From the data obtained, freehand 
isodose curves were constructed. 

Both applicators under investigation consisted of a 
tandem capable of holding one to three 15-mg. radium 
cells with customary filtration; one had a perpendicular 
one- or two-cell cross-arm at one end of the tandem. 
The resulting isodose curves are reproduced for three 
planes; (1) the plane passing through the axis of the 
tandem and lying perpendicular to the end cells; (2) 
the plane passing through the axis of the tandem and 
lying parallel to the crossing end cells; (3) a plane pass- 
ing through the mid point of the tandem and perpen- 
dicular to its axis. 

The isodose curves and diagrams illustrating this 
report should be helpful to radiotherapists using appli- 
cators closely similar to those under study. In the 
text the isodose diagrams are approximately one-half 
actual size 

Two photographs; 6 sets of diagrams. 

JAMES W. BARBER, M.D 
Cheyenne, Wyo. 


Treatment and Prognosis of Wilms’ Tumour in 
Early Childhood. P. Kolle. German M. Monthly 5: 
47-50, February 1960. (Department of Surgery, 
University of Munich, Germany) 

Wilms’ tumor is the most common intra-abdominal 
neoplasm of childhood, accounting for one-fifth of all 
malignant growths under the age of twelve. Sixty per 
cent of the cases are seen before the third year of life 
and three-quarters before the fifth. Prognosis is more 
favorable in those children under twelve months. 
Often the only symptom is the distended abdomen but, 
since excessive palpation may cause a spread of tumor 
cells, examination should be gentle and made only once. 
The treatment of choice is early surgery (within hours 
of establishing the diagnosis) with immediate postopera- 
tive radiotherapy Preoperative radiation to reduce 
the size of the tumor is advised when the operation has 
to be performed by surgeons with limited experience. 

The author discusses 19 cases seen in the Marburg 
University Hospital, Marburg, Germany, in the last 
sixteen years. There were no children under twelve 
months of age in this series. Two of the 3 who survived 
for more than two years were treated solely by radiation 
in small doses, a fact which arouses suspicion of the 
diagnosis. In spite of optimal treatment, 8 children 
died within the first year after surgery, 1 eight-year-old 
boy died five years after treatment. The remaining 
patients were seen very late in the course of the disease 
and were treated solely by irradiation or, in 1 case, by 
chemotherapy. One child received no treatment at all. 
In 1 case an impressive regression of pulmonary metas- 
tases was observed, although scoliosis was caused by 
the radiation employed. These unsatisfactory results 
emphasize the importance of early diagnosis. 

Two graphs; 5 tables. 

Tumors of the Testis. Robert G. Parker and John 
B. Holyoke. Am. J. Roentgenol. 83: 43-65, January 
1960. (University of Washington, Seattle 5, Wash.) 

The results of treatment of 97 cases of histologically 
proved testicular neoplasms are reported. Three of the 
series were interstitial-cell tumors and 3 were malignant 
lymphomas. The remaining 91 were ‘‘germinal”’ neo- 
plasms, including (1) seminoma; (2) embryonal car- 
cinoma with or without seminoma; (3) teratoma with or 
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without seminoma; (4) teratocarcinoma, a co! 
of embryonal carcinoma or choriocarcinoma and tera. 
toma, with or without seminoma; (5) choriocarcinom, 
with or without seminoma and/or embryonal carci. 
noma. The gross and histologic patterns of these neo. 
plasms are discussed. Gross pathologic obsery 
were correlated with survival, and it was observed that 

a poorer prognosis attended the larger tumors in the 

seminomatous group, while vascular invasion and pene- 

tration of the tunica and epididymis were ominoys signs 

in seminoma and embryonal carcinoma. In the semj. 

noma group, the survival rate appeared to Vary in direct 

proportion to the amount of lymphoid stroma that was 

histologically evident. 

Orchiectomy and radiation therapy to the probable 
lymph chain of involvement was the primary mode of 
therapy. Dissection of the ipsilateral inguinal canal js 
recommended in spite of a low incidence of inguinal 
node involvement. Pre-orchiectomy trial of irradia. 
tion is considered useless. The results in cases treated 
by orchiectomy and radiation therapy to the metastatic 
lymphatic pathways are analyzed so that they may be 
compared to the results reported from radical retroperi- 
toneal lymph node dissections. 

Postorchiectomy irradiation should extend superiorly 
to a level above the renal pedicles in adult patients 
In the presence of clinical evidence of intra-abdominal 
periaortic spread, mediastinal widening, or a left 
supraclavicular mass, without metastases elsewhere, 
the mediastinum and left supraclavicular fossa should 
be irradiated. Otherwise irradiation is confined to the 
abdominal lymphatics and pelvis. The remaining 
testis and scrotum are not irradiated. In this entire 
group, the development of a neoplasm in the opposite 
testis was observed in only one patient and none had 
scrotal involvement. Following adequate dissection, 
inguinal irradiation is not needed. The lymphatics 
adjacent to the ipsilateral iliac vessels, inferior vena 
cava, and abdominal aorta, to a level above the renal 
pedicles, are treated through opposing anterior and 
posterior fields. 

In the period 1940-49, treatment over the pertinent 
lymphatics was not always accomplished and results 
are therefore better for 1950-55, when the channels of 
lymphatic spread were routinely irradiated. The 
results of treatment are tabulated for each of the histo- 
logically encountered neoplasms. In seminoma, the 
tumor can be sterilized by irradiation in a dose range of 
2,500 to 3,000 r in four weeks. Results in this series 
compared favorably with results in series in which radi- 
cal retroperitoneal lymph dissections were done. Em- 
bryonal carcinomas are frequently radiosensitive, and 
doses of 3,500 to 4,000 r in six weeks are considered as 
efficacious as bilateral radical retroperitoneal node dis- 
section in accomplishing tumor control. The survival 
rate of patients with teratocarcinoma treated with radia- 
tion in this range compares favorably with the reported 
results of combined retroperitoneal dissection and it- 
radiation. No pure teratomas were included in this 
series. Only 2 patients with choriocarcinoma were él- 
countered; in the only one of these treated with 
radiation, pulmonary metastases developed and death 
ensued twenty-three months later. ee: 

In this series there was a single serious complication, 
in the form of bowel damage and renal and liver degen- 
eration. This patient received a massive dose of radia- 
tion in a short time in an attempt to relieve rapidly pro- 
gressing obstructive edema in a lower extremity. At 
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no tumor was detected. Another patient 


autopsy, 


tied of acute leukemia two years after treatment, and 
aie 


mor was evident at autopsy. 


no tw 7 F 
' 6 photomicrographs; 2 photo- 


Five roentgenograms- 
aaphs: 3 graphs; 21 tables. a 
a Joun W. Witson, M.D. 

Johnstown, Penna. 


Recurrent Seminoma: The Management of Late 
Metastasis, Recurrence, or a Second Primary Tumor. 
Milton Friedman and Manish C. Purkayastha Am. 
+ Roentgenol. 83: 25-42, January 1960. (1016 Fifth 
Ave, New York 28, N. Y.) 

There was previously reported (Friedman: Radiology 
67: 484, 1956) an 83 per cent absolute arrest rate and 
05 per cent relative arrest rate for unselected seminomas 
f the testis. This high salvage rate is attributed in 
part to individualized treatment of advanced disease 
and careful management of atypical variants. One 
dinically important variant, late recurrence after arrest 
{the first manifestations of the disease, is the subject 
{the present report 

Ananalysis of 24 cases of regionally recurrent semi- 
noma, late metastasis, or a secondary primary tumor 
indicates that these are highly curable lesions. The five- 
year survival rate, dated from the first recurrence, was 
35 per cent and the ten-year survival rate 50 per cent. 
When dated from the orchiectomy, the five-year sur- 
vival rate was 70 per cent and the ten-year rate 53 per 
cent. When the metastasis, recurrence, or secondary 
primary tumor was the only late manifestation, the 
five-year survival was 70 per cent. When it was the 
first of many recurreiices, the five-year survival was 38 
percent. Arrest were achieved following late metasta- 
sis or recurrence in the left supraclavicular lymph nodes, 
retroperitoneal lymph nodes, mediastinum, base of the 
srotum, bones, lungs, and following a second primary 
tumor. No arrests were achieved after disseminated 
liver, adrenal, or skin involvement had occurred. It 
vas found that proper surgical and radiation treatment 
{ the initial disease process reduces the incidence of 
late recurrence and improves its prognosis. It is 
uticipated that the apparent arrest rate of seminomas 
anexceed 90 per cent. The paper outlines the clinical 
course and ultimate fate of the patients treated. 
Radiotherapy technics are also discussed. 

Based upon their experience, the authors enumerate 
everal principles of management in seminoma of the 
testis and recurrent and metastatic disease. The treat- 
ment of the primary tumor should be orchiectomy and 
postoperative irradiation. Since tumor cells may be 
disseminated operatively either in the scrotum or in- 
guinal region, the lowermost irradiation portal should 
include the incision line. Cure of the disease depends 
predominantly upon eradication of retroperitoneal 
lymph-node metastasis. The retroperitoneal lymph 
nodes should be routinely irradiated postoperatively 
‘ince the incidence of metastasis to this site was dem- 
oustrated to be 32 per cent and is probably even 
higher, 

The most common sites of metastases are the peri- 
uortic or pericaval lymph nodes at the prelumbar level 
cetween the bifurcation of the aorta and the renal ves- 
“ls. Therefore, a strip 10 cm. wide is irradiated, so 
that both caval and aortic lymph nodes will be included. 
The field must be widened, however, in tumors of the 
eft testis, which metastasize in one-third of the cases 
“long the spermatic vessels (rather than the aortic) to 


the upper spermatic lymph nodes near the hilus of the 
left kidney. 

The next most commonly involved metastatic retro- 
peritoneal lymph chains are the ipsilateral iliac and 
upper aortic or caval nodes between the renal vessels 
and diaphragm. All of these levels are considered as 
primary channels of lymph-node metastasis and should 
be irradiated. Seminoma rarely metastasizes to deep 
pelvic or hypogastric lymph nodes so that routine use of 
a posterior pelvic portal is not necessary. Treatment of 
one echelon of lymph nodes beyond the site of demon- 
strable metastasis is recommended. 

Outside the abdomen, seminoma metastasizes to the 
mediastinum and left sternoclavicular lymph nodes 
with equal frequency. Pulmonary metastasis is infre- 
quent and does not require prophylactic irradiation. 

Metastatic lesions with a histology resembling the 
primary tumor require the same tumor dose as the pri- 
mary tumor for destruction, with the exception of large 
masses, which may be more radioresistant. Widely 
disseminated metastases should still be treated aggres- 
sively since an occasional cure may be achieved and 
prolongation of comfortable life is not infrequent. Per- 
haps 1 to 2 per cent of seminomas are primarily aggres- 
sive, causing death in spite of efficient treatment. 

Routinely a dotted line may be drawn on the anterior 
abdomen over the aorta and left iliac artery. For 
tumors of the left testis, a 10 by 15-cm. portal is centered 
over the dotted line of the aorta, with the lower margin 
at the bifurcation. A 10 X 10-cm. portal is placed at 
the upper margin of the lumbar portal, again centered 
at the dotted line representing the position of the aorta. 
A third anterior portal measuring 10 X 10 cm. is 
placed to the left of the midline, corresponding to the 
left iliac artery. These three direct anterior portals are 
supplemented by two posterior portals of 10 X 15 cm. 
(corresponding to the 10 X 15-cm. anterior portal) and 
immediately above this, a 10 X 10-cm. portal (cor- 
responding to the upper 10 X 10-cm. portal anteriorly). 
If the desired tissue dose cannot be achieved through 
these portals, each is divided down the midline of the 
portal which doubles the number of portals, and all 


, beams are angled toward the common center line. A 


posterior pelvic portal is used only when there is a large 
pelvic mass evident clinically. If an abdominal mass is 
so large that irradiation over both kidneys would be 
necessary, a tissue dose not to exceed 2,300 r should be 
employed to prevent fatal nephrosis. In the event 
there is clinically obvious abdominal metastasis, medias- 
tinal and supraclavicular portals are treated prophylac- 
tically. The mediastinum should be irradiated through 
posterior and anterior portals continuous with the 
abdominal portals and extending to the sternal notch. 
The left supraclavicular region is irradiated separately. 
When one lung is involved, it is irradiated through pos- 
terior and anterior portals including the mediastinum, 
with a central tissue dose not exceeding 2,500 r. 

Supervoltage roentgen rays are preferable to conven- 
tional roentgen treatment. Tumoricidal doses 
achieved or desired are illustrated in iso-effect curves 
with dose plotted against time. These curves are based 
upon the experience of the authors and histologic ex- 
periment. For a typical seminoma, an optimum tumor 
dose was 1,000 r in ten days. Doses given with super- 
voltage roentgen rays must be corrected by the relative 
biological efficiency factor. 

The authors believe that proper therapeutic applica- 
tions should result in a five-year arrest rate exceeding 90 
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per cent in any consecutive series of primary seminomas 
of the testis. 
Nine drawings; 3 graphs; 6 tables. 
Joun W. Witson, M.D. 
Johnstown, Penna. 


Carcinoma of the Penis. A Clinical Study of 229 
Cases. Folke H. Edsmyr and Tore Ekstrém. Strah- 
lentherapie 111: 182-189, February 1960. (In Ger- 
man) (Radiumhemmet, Stockholm, Sweden) 

The authors evaluated 229 patients with histologi- 
cally proved carcinoma of the penis, who were treated 
from 1920 to 1955. The neoplasm is seen rarely before 
the fortieth year and is most common between the ages 
of fifty and seventy. The youngest patient was 
twenty-three, the oldest eighty-four. Fifty per cent of 
the series had phimosis. 

Metastases occur more frequently in the younger age 
group and also in poorly differentiated squamous-cell 
carcinomas. With involvement of the prepuce only, 
metastases are infrequent. Their average incidence 
in the entire group was about 30 per cent, which is 
lower than in most reported series. 

Treatment in earlier years was amputation of the 
penis; in later years, radiotherapy has also been used, 
especially for younger men, in order to avoid mutilating 
surgery. Fractional doses have been given, with con- 
ventional voltage or contact therapy of 60 kv in daily 
doses of 400 to 600 r up to a tumor dose of 5,000 r. 

The immediate result of radiation therapy was good: 
of 6 patients, 4 appeared cured after five years and 2 
have died. Five other patients, alive at the time of this 
report, had been observed less than five years. 

Inguinal metastases should be treated surgically, at a 
second operation following treatment of the primary 
tumor. In cases without definite evidence of metas- 
tases, the inguinal region was treated with cobalt 60 
(two fields on each side with a total dose of 4,000 to 
4,500 r to each field). If later on surgical treatment of 
inguinal nodes was necessary, wound healing was not 
influenced by the irradiation. Treatment of lymph 
nodes should always be bilateral. 

The prognosis is indicated by the following cure rates: 
69 per cent overall cure; in patients without metastases, 
90 per cent; with metastases, 38 per cent; for highly 
differentiated tumors, 80 per cent; less differentiated, 
62 per cent. Amputation of the penis appears to be 
sufficient if it can be done 2 cm. proximal to the tumor. 
The authors advocate a two-stage operation because of 
the high mortality in the one-stage operation. 

Four tables. JuLrus HEYDEMANN, M.D. 

Chicago, Ill. 
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Tefion Tube Method of Radium Implantation, Oscar 
L. Morphis. Am. J. Roentgenol. 83: 455-46] Mar’ 
1960. (815 Medical Arts Bldg., Fort Worth, er 

The author describes a method for implantation of 
tumors with radium needles allowing carefy! geometric 
placement of the sources before loading with radium, 
with consequent significant decrease in the amount of 
exposure to physicians and technicians. Briefly the 
method consists in the introduction of hollow Teflo 
tubes in a predetermined geometric pattern Within the 
treatment area, followed by insertion of radium needles 
within the tubes as the final step. A series of specially 
prepared Steinmann pins of varying length and curya. 
ture are utilized to draw the hollow Teflon tubes inty 
position, much as a needle leads a suture. The pin is 
then unscrewed from the tube, which is allowed to pro. 
trude at both ends from the implantation area. After 
all of the tubes for a given implant have been properly 
placed, the radium needles are quickly introduced with 
use of a special stylet, the ends of the Teflon tubes are 
cut to proper length and sealed with clips, and the pro. 
cedure is finished. [At removal time one of the sealing 
clips is cut from the end of each tube and the tube with 
its radium content is easily slid from the wound.] The 
author estimates that with this technic exposure of 
operating personnel to the radium sources is usually less 
than five minutes. 

Many implantation patterns are demonstrated by 
photographs and roentgenograms. It is evident that a 
very neat geometric pattern can be obtained. The 
special tools designed and prepared by the author and 
his group are described and illustrated. 

Eight roentgenograms, 13 photographs; 1 diagram. 

JAMES W. Barer, M.D 
Cheyenne, Wyo 


A Method of Estimating Dose with Multiple X-Ray 
Beams, the Central Rays of Which Are not Coplanar, 
and Its Application to Moving Beam Therapy. W.E 
Liversage. Brit. J. Radiol. 33: 184-188, March 196) 
(Lambeth Hospital, London, S. E. 11, England) 

A simple method is described for obtaining accurately 
and rapidly the geometrical information required to 
apply the method of Worthley and Wheatley (Brit. J. 
Radiol. 25: 491, 1952) to the problem of dosage dis- 
tribution in multiple-field and moving-beam therapy, in 
which the central rays of the x-ray beams are not co- 
planar. The method is applicable to both circular and 
rectangular fields. The application of a simplified ver- 
sion of the method to cobalt-60 radiation is also dis- 
cussed. 


Four figures. AUTHOR’S SUMMARY 
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Quantitative Effect of Iodinated Opaque Media on 
Thyroidal Uptake of Radioiodine. Ching Tseng Teng 
and Jean Karamourtjounis. Am. J. Roentgenol. 83: 
491-496, March 1960. (Jefferson Davis Hospital, 
Houston 3, Texas) 

A quantitative investigation of the effects of iodinated 
opaque media commonly used in radiographic studies 
on the uptake of radioiodine by the thyroid gland is 
reported. Patients without clinically evident thyroid 
disease and with no history of roentgenographic exam- 
ination with an iodinated opaque medium within the 
past six months were selected for study. Three 


patients were tested first as normal controls, their thy- 
roidal uptake being evaluated at two hours following 
intravenous injection of tracer doses of I'*!, in order to 
demonstrate the normal variability in the uptake from 
day to day in the same individual and the range o 


variation among different subjects. Numerous deter 
minations on this control group showed slight day-te 
day differences with a mean thyroidal uptake of about 
16 per cent of the ingested dose. The authors then 
investigated the quantitative effect of thyroid depres 
sion following injection or ingestion of c« ymmonly used 
radiographic contrast agents. In each instance the 
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take value was determined before the contrast ex- 
= tion and at selected intervals thereafter. Specific 
pe wo investigated were cholecystography, intra- 
ten pyelography, angiography, bronchography, and 
myelography. In all cases the radiopaque agents 
employed were those in wide use and in commonly ac- 
cepted doses. Each group studied comprised 5 to 
») patients. 
ae were remarkably constant for Telepaque, 
Urokon, Hypaque, and Dionosil. In all instances 
ents having no thyroid dysfunction demonstrated a 


pat : i i 131 
severe, and consistent interference with I'*! up- 


prompt, 


take. The degree of interference was quite similar for 
the listed contrast agents but did vary a little. The 
time for “half recovery”’ is close to three weeks, and for 


full recovery approximately five weeks. In the case of 
Pantopaque myelography, the suppression of thyroid 
uptake is much longer, though less severe, than with 
other agents studied. For Pantopaque it appears that 
interference will last from many months to years. 

The authors conclude that their studies further indi- 
cate that radioiodine uptake tests must be interpreted 
with care and with special attention to the patient’s 
past history. Roentgen diagnostic examinations utiliz- 
ing iodinated radiopaque material must be performed 
afer thyroid uptake studies whenever possible. A 
period of four to five weeks following the use of an 
iodinated radiopaque medium must be allowed before a 
reliable uptake study can be done. This period is 
much longer following myelography. 

The points under discussion are well demonstrated in 
individual charts and graphs and in one composite dia- 
gram. JAMES W. BarRBER, M.D. 

Cheyenne, Wyo. 


Iodine Metabolism in the Ectopic Thyroid. T. 
Dorta, Th. Béraud, and A. Vannotti. Schweiz. 
med. Wehnschr. 90: 150-153, Feb. 138, 1960. (In 
French) (Clinique médicale universitaire de Lausanne, 
Switzerland ) 

The authors present 6 cases of heterotopic thyroid 
gland, in which the only detectable thyroid tissue was 
located somewhere along the upper thyroglossal duct. 
Clinically 2 patients had a serious congenital myxedema; 
3had signs of thyroid insufficiency, and 1 was normal. 

Radioactive iodine uptakes were low in most of the 
cases, with a high conversion ratio and high serum 
PBI's! due to accelerated thyroid iodine turnover. 
This is thought to be due to low thyroidal iodine stores 
and to the quantitative insufficiency of the ectopic 
thyroid tissue, which works at full capacity, being under 
maximal stimulation by endogenous TSH. Further 
stimulation by exogenous TSH does not increase thy- 
roidal uptake, PBI level, or conversion ratio. 

In 2 of the 6 cases the acceleration of iodine turnover 
Was extremely marked, being much more pronounced 
than in cases of thyrotoxic remnant. These findings 
can be attributed to the histologic structure, which is 
often of the fetal type in lingual thyroid, with cellular 
cords bordered by blood capillaries, lacking follicles 
and colloid. The thyroidal organic iodine stores are 
therefore extremely low, as has been shown by the 
TSH-test carried out by the method of Nodine et al. 
(J. Clin. Endocrinol. 17: 832, 1957. Abst. in Radi- 
slogy 70:791, 1958). The synthetized thyroid hormone 
8 directly released into the blood without being pre- 
Viously stored in the colloid. 

Under treatment with thyroid hormones, uptake, 


PBI'*! and conversion ratio fell to very low levels, and 
the ectopic gland diminished in size. The possibility of 
nonresponse to the metabolic and morphogenetic 
stimuli of endogenous TSH can thus be discarded. 
There was no increase of thyroidal organic iodine stores 
after treatment with thyroid hormones. 

Chromatograms of the iodinated radioactive sub- 
stances in blood synthetized twenty-four hours after 
administration of radioactive iodide were obtained. 
They showed a formation of thyroxine which corre- 
sponded to the PBI'*' level. No pathological iodinated 
substance was synthetized by the ectopic thyroid 
glands. Thus thyroid insufficiency, often recorded in 
ectopia of the gland, is due not to an abnormal but to a 
quantitatively insufficient biosynthesis of thyroid hor- 
mones. 

The thyroxine-binding capacity of TBP (thyroxine- 
binding protein) corresponds to that found in myx- 
oedema. 

Two figures; 


2 tables. RENE Hour, M.D. 


New York, N. Y. 


The Effect of 2,3-Dimercaptopropanol (BAL) on 
Thyroid Function. James V. Current, Ian B. Hales, 
and Brown M. Dobyns. J. Clin. Endocrinol. 20: 13-20, 
January 1960. (Western Reserve University School of 
Medicine, Cleveland, Ohio) 

The discovery of low I'?! uptakes in 2 patients with 
arsenical poisoning (one with Graves’ disease and the 
other euthyroid) who had been receiving BAL (British 
antilewisite) led to several experimental studies on the 
effect of BAL on I'*! thyroid uptakes in rats. 

The experiments were designed to explore the block- 
ing effect of BAL on the uptake of radioiodine by the 
thyroid. The magnitude of the effective dose and the 
promptness, duration, and nature of the action were 
considered. 

Doses of 25, 50, 75, and 100 mg. of BAL per kilogram 
of body weight were used at three-hour intervals and it 
was demonstrated that a virtually complete block could 
be produced in animals receiving 50 mg. per kilogram or 
more. The duration of action was relatively short 
(thyroidal accumulation of I'3! was resumed at the 


* same rate as in the control group in approximately two 


hours or more), being related to the size of the dose. 
Chromatographic separation of the iodinated com- 
pounds from the removed thyroid gland demonstrated 
that the radioactivity present was almost entirely in 
the iodide form. 

Similar experiments were conducted with arsenic 
instead of BAL. Only occasionally was there impair- 
ment of the thyroidal uptake of I’. When inhibition 
did occur, there was no correlation between the dose of 
arsenic and the wide range of I'*! uptake observed. 

The exact mode of action of BAL could not be deter- 
mined from the authors’ experiments—whether it be 
due to a competitive inhibition or an enzyme block, as 
with the thiocarbamides. 

Four figures; 1 table. JosEpH M. Benun, M.D. 
Mercy Hospital, Pittsburgh 


The Metabolism of Triiodothyronine in Graves’ 
Disease. Ian B. Hales and Brown M. Dobyns. J. 
Clin. Endocrinol. 20: 68-80, January 1960. (Western 
Reserve University School of Medicine, Cleveland, 
Ohio) 

The possibility of triiodothyronine having an im- 
portant role in thyrotoxicosis prompted an investigation 
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of the fate of this compound in patients with Graves’ 
disease. 

A group of 12 patients with proved Graves’ disease, 
either current or recent (4 still hyperthyroid, 5 euthy- 
roid, and 3 hypothyroid) and 8 control subjects were 
selected for study. A tracer dose of I'?!-labeled chroma- 
tographically pure 3,5,3’- triiodothyronine with specific 
activity ranging from 30 to 50 microcuries per micro- 
gram of iodine was injected intravenously in each case. 
Twelve hours prior to and every six hours after the 
injection of triiodothyronine, for the duration of the 
study, 100 mg. of propylthiouracil was given to each 
subject. 

Serial samples of blood and urine during a seventy- 
two hour period of observation were subjected to quan- 
titative chromatography and the amount of radio- 
activity in the individual compounds of the chromato- 
gram were calculated and related to the injected dose of 
triiodothyronine. An estimation of radioactivity in 
the region of the liver was also made, with continuous 
recording during the first eight hours and again at 
twenty-four, forty-eight, and seventy-two hours. 

Regardless of the metabolic state of the patients with 
Graves’ disease, the behavior of the injected triiodo- 
thyronine was noted to be considerably different from 
that in the control group. Over the first forty-eight 
hours, the serum levels of I'3!-labeled triiodothyronine 
in the patients with Graves’ disease were higher and 
showed a delay in fall of the curve. The total urinary 
excretion of I'%! was greater in the Graves’ disease 
group than in the controls and was chiefly due to free 
iodide. The total urinary excretion of unaltered tri- 
iodothyronine was also slightly higher in this group. 

Radioactivity over the liver showed an immediate 
rise after the injection of triiodothyronine, followed by 
a sharp decline. In the subjects with Graves’ disease, 
a secondary rise in radioactivity was subsequently 
noted, but not in the controls. The liver serum-tri- 
iodothyronine ratio was lower in the patients with 
Graves’ disease than in the controls, indicating that the 
livers of these patients held less radioactivity. The 
authors suggest, on the basis of these results, that an 
alteration in liver function may be a facet of Graves’ 
disease. 

Four figures; 1 table. R. W. Brust, Jr., M.D. 
Mercy Hospital, Pittsburgh 


Response of the Thyroid Gland to Thiocyanate and 
Thyrotropin. Marvin L. Mitchell and Mary E. 
O’Rourke. J. Clin. Endocrinol. 20: 47-56, January 
1960. (Lemuel Shattuck Hospital, Boston, Mass. ) 

The mechanism of the action of the thiocyanate ion 
upon the thyroidal iodide ‘‘trap’’ has never been 
satisfactorily explained. To ascertain whether inhibi- 
tion of the thyroidal iodide-collecting mechanism 
varies solely with the level of thiocyanate in the serum, 
thyroid function was examined with and without ad- 
ministration of thyrotropin at different serum thio- 
cyanate concentrations. Ten men and 8 women, of 
whom 15 were euthyroid and 3 unequivocally hyper- 
thyroid, were given potassium thiocyanate in doses 
designed to maintain the serum thiocyanate concentra- 
tion between 6.0 and 13.0 mg. per 100 ml. Thyrotropin 
was given while the thyroid gland was under the inhibi- 
tory influence of the thiocyanate ion. Radioiodine was 
administered and its concentration in the gland was 
measured. 

The thyrotoxic glands retained their capacity to en- 
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trap I'%! regardless of thiocyanate concentration 
the euthyroid glands that uptake was lessened by serum 
thiocyanate levels above 5 mg. per 100 ml. However 
euthyroids at all serum thiocyanate concentration, 
showed an increase in I! uptake with the administr, 
tion of TSH. 

Four figures; 1 table. 


In 


BD. Z, Copg, M.D. 
Mercy Hospital, Pittsburgh 


Studies on Proteins of Normal and Diseased Thyroid 
Glands. Leslie J. DeGroot and Evelyn Carvalho, J 
Clin. Endocrinol. 20: 21-34, January 1960, (Harvard 
Medical School, Boston, Mass.) 

Distribution of protein and ['3! jn centrifugally 
fractionated thyroid homogenates, and the electro. 
phoretic, solubility, and ultracentrifuge characteristics 
of the soluble fraction were studied in normal and djs. 
eased human thyroid glands. In the normal glands, 64 
to 82 per cent of the protein and 95 per cent of the [11 
label appeared in the soluble fraction. Thyroglobulin 
comprised 70 to 79 per cent of the soluble protein, 
Normal thyroglobulin had a Svedberg constant (0.5 per 
cent solution in 0.9 per cent NaCl) of 18 to 20, and salted 
out of phosphate buffer at 1.7 to 1.9 M. No protein 
with greater mobility than thyroglobulin was detected 
on paper electrophoresis in barbital buffer. 

In all diseased glands, an increased proportion of 
light-weight (Sw. = 4) protein was observed, and 
the thyroglobulin usually had greater solubility in 
phosphate buffer. In the soluble fraction of some col- 
loid goiters, 1 follicular adenoma, 3 congenital goiters, 
and 1 thyroid carcinoma, a protein as yet indistinguish- 
able from albumin was detected. An abnormal 
iodinated soluble protein was detected in 1 congenital 
goiter, in which gland thyroglobulin was absent 
Colloid goiters were associated with an increased pro- 
portion of soluble protein and I'*!, whereas congenital 
goiter and carcinoma were associated with an increased 
proportion of particulate protein and I'*, 

The alterations observed are apparently due to (1 
an accumulation of albumin-like protein in colloid 
goiters, some follicular adenomas, and some congenital 
goiters, and (2) a deficient production of thyroglobulin 
in some congenital goiters and in thyroid carcinoma. 
It is suggested that abnormalities in the metabolism of 
proteins other than thyroglobulin could play a role in 
the production of nodular colloid goiter. 

Three figures; 5 tables. AutuHors’ ABSTRACT 


Serum ‘Thyroglobulin’’ in Thyroidal Carcinoma. 
Charles A. Owen, Jr., William M. McConahey, Donald 
S. Childs, Jr., and Bernard F. McKenzie. J. Clin 
Endocrinol. 20: 187-204, February 1960. (Mayo 
Clinic, Rochester, Minn.) 

The butanol-insoluble radioiodine (BII'*') in the 
serum of 34 patients given therapeutic doses of radio- 
iodine was analyzed. In addition to the two recognized 
iodoproteins—one associated with the serum albumin 
(compound X) and one located between the electro- 
phoretically separated alpha globulins (thyroglobulin )— 
two additional ‘‘thyroglobulins” in the serum were ob- 
served. One of these was associated with the alpha 
globulins, the other with the alpha, globulins. In 24 
patients with carcinoma of the thyroid, the albumin 
type and the alpha-globulin types of radioiodinated 
serum protein were found with about equal frequency. 
So far, the alpha-globulin B1I!*! has not been detected in 
any patient not having carcinoma of the thyroid gland. 
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Only the albumin type of radioiodinated protein was 
found in the serum in 8 patients with exophthalmic 
goiter, 1 with Hashimoto’s disease, and 1 with a normal 
thyroid gland. Unexpectedly, quantitative analysis of 
the serum BII"*! revealed that, on the average, as much 
of these thyroidally derived proteins was found in the 
serum after tracer doses of [31 as after therapeutic doses 
in the patients with carcinoma. — Wide variations from 
this average were noted in individual cases. T he cur- 
rent concept that the concentration of thyroglobulin in 
the serum is a function of the intensity of irradiation to 
thyroidal tissue is questioned. 
Nine figures; 6 tables. W. H. Carrott, M.D. 
Shreveport, La. 


Iodine Metabolism in Hydatidiform Mole and Chorio- 

carcinoma. J. Thomas Dowling, Sidney H. Ingbar, 
and Norbert Freinkel. J. Clin. Endocrinol. 20: 1-12, 
January 1960. (VA Center, Los Angeles 25, Calif.) 
; Hyperplasia of the thyroid gland, increased thyroidal 
accumulation of radioactive iodine, and an increase in 
the concentration of circulating thyroid hormone de- 
velop early in human pregnancy and persist briefly into 
the puerperium. In an attempt to understand better 
the genesis and physiology of these factors, a study of 
“pathologic pregnancies” was made. Thyroid function 
and the binding of thyroxine in serum were assessed in 2 
women with choriocarcinoma and 3 with hydatidiform 
mole. 

It was found that women with choriocarcinoma ex- 
creting chorionic gonadotropin did not exhibit estro- 
genic effects or altered binding of thyroxine by the thy- 
roxine-binding globulin. 

In women with hydatidiform moles, thyroid hormone 
production reached values found in thyrotoxicosis. 
This was determined by noting the thyroidal accumula- 
tion of I? and concentration of serum protein-bound 
I's, protein-bound I'27, and butanol-extractable I!3!, 
The role played by the increase in thyroidal production 
f hormone in the clinical features of hydatidiform 
mole and normal pregnancy must await new knowledge 
fthe physiology of the altered thyroidal economy. It 
was found, however, that with interruption of the 
pathologic state the laboratory findings of altered 
thyroid function returned to normal. 

One table. W. J. VARLEY, M.D. 

Mercy Hospital, Pittsburgh 


The Treatment of Inoperable Cancer of the Biliary 
System with Radioactive (I'3!) Rose Bengal. Irving 
M. Ariel and George T. Pack. Am. J. Roentgenol. 83: 
March 1960. (139 E. 36th St., New York 16, 
X.Y.) 

Studies by others have shown that in normal persons 
tose bengal is cleared from the blood stream by the 
polygonal cells of the liver, passes rapidly through the 
parenchymal liver cells into the biliary canaliculi, is 
txereted into the intestinal tract, and is not influenced 
by the reticuloendothelial system. In patients with 
extrahepatic biliary obstruction the dye tends to be 
held within the liver and bile ducts for a longer time, 
with eventual shunting into the blood stream for excre- 
tion by way of the urine. In normal persons the great 


— of the rose bengal is excreted through the 
Ces, 


The authors describe several experiments and thera- 
an studies with I'%!-rose bengal to determine me- 
bolism and distribution in the liver, excretion through 
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feces and urine, and effect on biliary tract carcinomas. 
Observations were made on 14 patients with carcinoma 
of the biliary system: 7 of the common bile duct, 5 of 
the gallbladder, 1 arising from the intrahepatic bile 
ducts, and 1 involving the bile ducts secondarily. 
Extensive studies on individual patients included scinti- 
grams made over the liver and determinations of dis- 
tribution of I'%! rose bengal in various areas of the 
body. Determinations were also made of amounts of 
the isotope material excreted through the urine and 
feces. The data obtained are presented in extensive 
tables. 

The 14 patients undergoing therapy received 10 to 20 
me of radioactive material on initial intravenous in- 
jection. In a number of cases the dose was repeated. 
Clinical results are presented for each patient. Twelve 
died as a result of their tumors, with an average dura- 
tion of life of eight months. Two received apparently 
worthwhile palliation, with survival, at the time of the 
report, of twenty-two and twenty-four months following 
treatment. Clinical impressions indicate that patients 
with very advanced disease (as in almost all of this se- 
ries )seldom receive benefit fromthis therapy. Beneficial 
effects, when gained at all, are of relatively short dura- 
tion. Such benefits consisted of improved appetite, 
some degree of weight gain, occasional diminution of 
jaundice, and general improvement in a feeling of well- 
being. Very few, if any, adverse effects were recorded 
from the radioactive therapy. In 1 patient bilateral 
foot drop developed, and in another paresthesias of both 
feet, but direct connection with isotopes was not demon- 
strable. No radiation sickness, hematopoietic depres- 
sion, or thyroid damage was observed. Postmortem 
study on one patient suggested the possibility of moder- 
ate cholangitis, possibly referable to the radioactive iso- 
tope. It was demonstrated that in some cases where 
the biliary drainage was obstructed and the radioactive 
material remained in the liver for more prolonged 
periods, spill-over into the blood was accompanied by 
apparent release of iodine into the circulation, with up- 
take by the thyroid gland. In no instance was hypo- 
thyroidism detected. Scintigrams of the liver made in 

*some cases may help in determining distribution of the 
radioactive material and may show uptake of the radio- 
isotope by the tumor. 

The authors conclude: “It is realized that certain 
patients with biliary obstruction can live comfortably 
with the simple institution of biliary drainage; but the 
ease of administration of rather large doses of radiation 
by the technique herein described [I'*!-rose bengal], the 
beneficial response manifested by some of the patients 

. and the absence of untoward reactions as the result 
of such therapy would seem to make this a worthwhile 
form of treatment for certain patients with inoperable 
cancer of the biliary system.” 

Two roentgenograms; 4 scintigrams; 1 photograph; 
3 charts; 9 tables. JAMEs W. BarBER, M.D. 

Cheyenne, Wyo. 


Permeability of Cerebral Blood Vessels in Experi- 
mental Allergic Encephalomyelitis Studied by Radio- 
active Iodinated Bovine Albumin. M. Vulpe, A. 
Hawkins, and B. Rozdilsky. Neurology 10: 171-177, 
February 1960. (University of Saskatchewan College 
of Medicine, Saskatoon, Sask., Canada) 

The purpose of the experiments described here was 
to study vascular permeability in the nervous system 
during the development of experimental allergic en- 
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cephalomyelitis (EAE) and the temporal and spatial 
relationship of any changes in permeability to the histo- 
logic lesions of that disease. lIodinated radioactive 
bovine albumin and the autoradiographic method were 
employed to assess the permeability changes. Guinea- 
pigs were used in the experiments. 

Under normal conditions, the cerebral blood vessels 
are impermeable to the molecules of albumin, with the 
exception of the choroid plexus and the hypothalamus. 
Other regions, such as area postrema, were not studied. 

It was found that in the initial stage of experimental 
allergic encephalomyelitis the inflamed blood vessels 
become permeable to albumin, but the permeability 
changes lasted only a short time, and vessels showing 
acute inflammatory lesions did not necessarily show 
changes of permeability. Conversely, in many in- 
stances in animals in the acute stage increased perme- 
ability was observed around blood vessels without signs 
of inflammation. In the chronic stage of EAE, the 
blood vessels with signs of inflammatory changes do not 
exhibit increased permeability. 

The authors’ observations are interpreted as indicat- 
ing that either (1) the primary lesion of the vessel wall 
may be one of the earliest phenomena leading to the full 
picture of EAE or (2) radioactive cerebrospinal fluid 
alone can penetrate the normal blood vessels deep into 
the brain tissue. 

Seven figures. 


Absorption of I'*'!-Labeled Lipids After Intraduodenal 
Administration; Effect of Lipid Prefeeding. Benno 
Janssen, Jr., Malcolm P. Tyor, Edward E. Owen, and 
Julian M. Ruffin. Gastroenterology 38: 211-216, 
February 1960. (J.M.R., Duke University Medical 
Center, Durham, N.C.) 

After oral administration of a test meal containing 
I'31_labeled triolein, at least 95 per cent of the dose is 
absorbed in the normal subject. The intraduodenal 
administration of a similar emulsion, however, has 
frequently been found to result in a significant impair- 
ment of absorption as reflected in fecal and blood radio- 
activity. The authors’ purpose was to confirm this in- 
duced defect in intubated normal subjects and to study 
its mechanism and correction. 

Thirty-six hospitalized men without clinical, labora- 
tory, or radiologic evidence of significant gastrointes- 
tinal, hepatobiliary, or pancreatic disease were intu- 
bated with a Rehfuss tube after an overnight fast. 
The tip of the tube was guided into the midportion of 
the descending portion of the duodenum under fluoro- 
scopic control. Sixty to 80 ml. of a lipid emulsion, con- 
taining either I'3!-triolein or I'3!-oleic acid, and 20 ml. 
of a solution of barium sulfate were infused into the 
duodenum at a rate of 3 ml. per minute. The time 
interval between beginning of infusion and appearance 
of the material in the duodenum was three minutes. 
Nine of the men were given 50 ml. of a nonradioactive 
lipid emulsion orally thirty minutes before the infu- 
sion. Blood was sampled at hourly intervals for five to 
six hours. The entire fecal output, free of urine, was 
collected for forty-eight to seventy-two hours. 

Two groups of subjects were studied after the oral 
administration of (1) I'3!-labeled triolein or (2) oleic 
acid. All were hospitalized men, without evidence of 
disease of the gastrointestinal tract. Blood samples 
were obtained hourly for six hours after the adminis- 
tration of the test meal. 


The intraduodenal administration of I'3!-labeled 
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lipids to normal subjects resulted in an incr 
radioactivity and in decreased blood levels, as compared 
with values obtained after oral administration of tagged 
triolein and oleic acid. The fecal radioactivity om 
ited by intubated subjects given 1'51-triglyceride na 
considerably more marked than the modest but sig. 
nificant malabsorption shown by those given tagged 
fatty acid orally, suggesting that this induced defect was 
primarily digestive. The oral administration of a fat 
meal thirty minutes before the intraduodenal infusion 
of I'5!-triolein resulted in a significant decrease in the 
radioactive content of stool and an increase in blood 
radioactivity. This method of correction suggests that 
the major digestive disturbance resulting from the intra- 
duodenal administration of I'3'-labeled triolein to nor. 
mal subjects was one of inadequate mixing of labeled 
triglyceride with the upper intestinal contents necessary 
for proper lipid digestion. 
One graph; 2 tables. 


eased fecal 


Radioactive Isotopes in Fractures of the Neck of the 
Femur. G. P. Arden. J. Bone & Joint Surg. 42-8: 
21-27, February 1960. (Heatherwood Orthopaedic 
Hospital, Ascot, Berks., England) 

The author describes a method for measuring blood 
flow to the head of the femur after fractures of the 
femoral neck. About one hour before nailing the 
fracture 200 microcuries of P%? are given intravenously 
in a sterile solution of sodium phosphate and (since 
1953) direct readings are taken at the time of operation 
with a needle counter. The nailing operation is then 
completed in the usual way. 

One hundred patients were studied in this manner 
In 15 cases the investigation was abandoned because of 
technical failures and in 17 others the readings were 
considered unreliable. After two years 7 of the patients 
had died, leaving 61 cases available for analysis 
Follow-up in these cases was not less than two years 
In 20 radioactivity was measured by bone sampling, 
and in 41 by direct readings with a needle counter 
Forty patients had displaced (disimpacted) fractures of 
the femoral neck and 21 had trochanteric fractures 
Cases in the latter group served as controls; in these the 
P32 ratio varied from 0.14 to 3.0. Union occurred in all 
and in no instance did avascular necrosis develop 
Twenty-eight of the 40 patients with displaced frac- 
tures of the femoral neck showed a low P* ratio; in 23 
of these the fracture united. Twelve patients with 
femoral neck fractures had a borderline or abnormal P* 
ratio; in 10 of these there was subsequent avascular 
necrosis or non-union. 

The possible reasons for the discrepancy between 
expected and actual results are discussed. Almost 40 
per cent of the cases investigated had to be abandoned 
because of technical faults and in one-fifth of the re- 
mainder the expected results failed to agree with the 
clinical results. The method of investigation is there- 
fore not of much practical value at the present time 
Improvements in apparatus and technic might make the 
procedure more reliable and more useful. 

Two roentgenograms; 1 drawing; 1 graph; 4 tables 


Circulation of the Spinal Cord Studied by Autoradi- 


ography. Eiichi Otomo, Charles Van Buskirk, and 
Joseph B. Workman. Neurology 10: 112-122, Febnu- 
ary 1960. (University of Maryland Schoc 1 of Medicine, 
Baltimore, Md.) 


. : snetration of 
Difference in extent and degree of penetration 
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racer amounts of radiophosphorus (P*) in the spinal 
wadin dogs and monkeys fe slowing ischemia for various 
: iods of time were studied by autoradiography. 
a was produced by temporary occlusion of the 
aorta immediately distal to the origin of the 
Ischemia of twenty-five minutes or 


per 
|schemi 
descending 
subclavian artery. 


longer allowed the P%? to pass the blood-spinal cord 


harrier, but less than twenty-five minutes did not alter 
the barrier sufficiently to allow significant penetration 
f the isotope. Radioactivity was most marked with 
longer periods of ischemia and was greatest in the lower 
segments, being less in ascending segments of the tho- 
racic region. No increase in radioactivity was noted in 
the lower cervical segments. Although more radio- 
tivity was found in gray matter as compared with 
white matter, no differences were observed between the 
reas supplied by the anterior and posterior spinal 
teries. The significance of these data in relation to 
spinal cord circulation and blood-spinal cord barrier is 
fiscussed. 

Fifteen figures, including 5 autoradiographs. 

AUTHORS’ SUMMARY 


Cerebral Radioangiography. F. Hawliczek, E. Lang- 
yer,and D. Seemann. Strahlentherapie 111: 280-285, 
February 1960. (In German) (Krankenhaus der 
Stadt Wien Lainz, Austria ) 

For cerebral radioangiography the authors used I!3! 
instead of P82, which had been employed by other in- 
estigators. Gamma radiation increases the counting 
rate and makes possible a smaller dose of radioactive 
material; I’! is not stored in bone as is P%2. Fifty 
microcuries of I'3! human serum albumin were used. 

The curves obtained with I'*! are similar to the P3? 
curves. The scintillation tube is placed over the con- 
duens sinuum as close to the skin as possible. In addi- 
tion, the authors measured the activity over the carotid. 
Better results may be obtained by use of focusing type 

llimators. 

In 92 patients, 165 examinations were made. The 
time from the start of the injection to the maximum 
ctivity over the confluens sinuum was fifteen to twenty 
eonds in normal patients; eighteen to twenty-three 
eeonds in borderline patients; twenty-three to thirty- 
our seconds in pathological patients, with maximum 
values up to seventy-four and a half seconds. Normally 
the curve is rather steep: in pathological cases, it is 
nore flat. So far, it has not been possible to differen- 
tiate between various cerebral vascular diseases. 


175 


Curves obtained five to ten minutes following the 
injection of ethyldiamine or purine derivative showed a 
delay in the appearance of the peak and were also 
flattened. A similar delaying effect was obtained with 
0.25 mg. of strophanthin but, following prolonged 
strophanthin therapy, the curve values approximated 
normal. 

Four figures. JuLrus HEYDEMANN, M.D. 

Chicago, III. 


Cobalt 60 Radiography. C. Richard Perryman, John 
D. McAllister, and James A. Burwell. Am. J. Roent- 
genol. 83: 525-532, March 1960. (Mercy Hospital, 
Pittsburgh 19, Penna.) 

Cobalt-60 radiography is a simple and accurate 
method which should be used routinely for localization 
of all cobalt-60 teletherapy ports. Additional informa- 
tion may be obtained regarding the extent and location 
of soft-tissue lesions. 

Lead intensifying screens of 0.01 inch thickness have 
been used by the authors with industrial type film: 
Eastman Kodak type AA, Ansco type Superay B, and 
Dupont Type 506. Approximately 2.0 r dose is re- 
quired for exposure. For better localization, an ex- 
posure of 1.4 r is made with the shutters outlining the 
treatment field, followed by a second exposure of 1.4 to 
2.0 r, without the patient being moved, with the shut- 
ters wide open to include the whole anatomic area. 

In the head and neck and thorax there is sufficient air 
for contrast. For studies of the stomach, air must be 
introduced to outline that viscus. In the pelvis, a 
metallic ring is used to identify the position of the uter- 
ine cervix; mercury in the bag of a Foley catheter and 
air in the urinary bladder provide the contrast for 
localization of this organ. 

[In our experience with this routine method of treat- 
ment field localization on the cobalt 60, cesium 137, and 
betatron units, it has proved inadequate in certain 
areas, such as the larynx, and with the use of wedge 
filters. Important considerations are that localization 
films are mandatory in shaped fields; they provide per- 
manent records and, in following the lesion’s response to 
treatment, allow for accurate subsequent shrinkage of 
field size. Good conventional roentgenography supple- 
mented with tomography is far superior for diagnostic 
purposes.—R.L.E.] 

Sixteen roentgenograms; 1 table. 

RoBERT L. EGan, M.D. 
University of Texas, Houston 


RADIATION EFFECTS 


Efects of Radiations on the Heart. Arthur Jones 
id John Wedgwood. Brit. J. Radiol. 33: 138-158, 
(St. Bartholomew’s Hospital, London, 


March 1960 
England ) 
This study of the electri cardiographic changes which 
™y occur during irradiation of the chest refers sepa- 
“ately to effects on the myocardium, the coronary ves- 
‘tls, and the pericardium. An excellent review of pre- 
"ows clinical and experimental work on the subject is 
included, 

Three cases are reviewed’ one of constrictive peri- 
carditis following x-ray therapy for thymoma with 
“yasthenia gravis; one with pericardial effusion fol- 
ig X-tay therapy for thymic tumor with myas- 
“ila gravis; and one with pericardial effusion in the 


course of breast carcinoma treated by irradiation. In 
addition, a series of 25 patients was investigated, each 
under x-ray treatment for breast carcinoma. In these 
the anterior cardiac wall received in the neighborhood 
of 3,000 r in twenty-eight days. Electrocardiograms 
were made in this group before treatment and at inter- 
vals during and after treatment for periods up to two 
years. 

Evidence indicated low inherent radiosensitivity of 
the heart. The most important observed changes were 
mediastino-pericardial reactions and late pericardial 
changes following radiation pleuropneumonitis. It 
was not possible to relate any cardiac dysrhythmias to 
the direct effect of radiation on the heart. It did not 
appear that irradiation produced any significant 
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changes in the large coronary vessels which usually are 
responsible for clinical cardiac infarction. However, it 
did seem possible that in patients with ischemic heart 
disease, relatively slight changes in small anastomotic 
vessels near the outer layers of the myocardium might 
cause transient electrocardiographic changes. 

There was no evidence that irradiation produces 
effects upon the heart which need preclude essential 
radiotherapy; and clinical and fluoroscopic examina- 
tions showed no heart changes in any of the cases. 

Eleven roentgenograms; 2 photomicrographs; 8 
electrocardiograms; 3 drawings; 2 graphs; 3 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


The Effect of Radiation upon the Heart. Mary 
Catterall. Brit. J. Radiol. 33: 159-164, March 1960. 
(General Infirmary, Leeds, England) 

A review is presented of 26 patients who were in- 
vestigated clinically, radiologically, and electrocardio- 
graphically before and after receiving radiation therapy 
for bronchial carcinoma or carcinoma of the breast. 

Anatomic dissections revealed that, in order to treat 
the internal mammary lymphatics adequately, a sig- 
nificant radiation dose to the heart is unavoidable. The 
bronchial carcinoma patients were treated with a tele- 
cobalt-60 unit, and the myocardium did not receive 
significantly high doses, although 4,000 rads were 
delivered to the great vessels at the carina in thirty 
days. The breast cancer patients received an esti- 
mated dose of 1,000 to 3,200 r at the anterior surface of 
the heart in three weeks. 

The electrocardiograms of the 6 patients with bron- 
chial carcinoma were normal both before and after 
treatment. In the other patients, when the heart wall 
dose was above 2,200 r, T-wave changes occurred, indi- 
cating myocardial injury. The changes were observed 
in some patients immediately after treatment, and in all 
by four months. The injury was temporary, however, 
and disappeared in all cases by twelve months. In no 
instance did the lesion appear serious. 

The author feels that severe pre-existing heart disease 
may be worsened permanently by irradiation, and sug- 
gests that radical surgery might be preferable in those 
cases. 

Seven figures, including 4 roentgenograms; 1 table. 

Don E. MAtTTHIEsEN, M.D. 
Phoenix, Ariz. 


Routine Cardiac Fluoroscopy—an Unnecessary 
Health Hazard. Eliot Corday and Henry Jaffe. 
J.A.M.A. 172: 1127-1130, March 12, 1960. (436 N. 
Roxbury Dr., Beverly Hills, Calif.) 

No amount of ionizing radiation, however small, is 
inconsequential to the patient, to the physician, to 
others engaged in radiologic work, or to their’offspring. 
The authors apparently believe that no morphological 
lesion is seen fluoroscopically that could not be better 
shown by film. They are concerned here chiefly with 
cardiac fluoroscopy. Most of the cardiac anomalies 
thus demonstrable will be revealed by postero-anterior 
and lateral films with exposures of only about one- 
thousandth of that entailed in fluoroscopic examination. 
It is true that occasionally more information is obtained 
from fluoroscopy, especially when visualized movement 
is the key to the diagnosis, as with hilar dance or calci- 
fied mitral valves and a few other specialized situations. 
The authors believe strongly, however, that fluoroscopy 
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should not be allowed to become routine and when it 

necessary it should be preceded by a study of the a 

genograms so that the fluoroscopist can concentrate his 

attention on specific areas. , 
One photograph. MortTIMer R. CamIEL, M.D 
Brooklyn, N, Yy 


The Effect of Roentgen Therapy upon Gastric Acidity, 
Clinical and Experimental Studies. James y. Mc. 
Cullough. Arch. Surg. 80: 226-233, February 196) 
(700 E. Spring St., New Albany, Ind.) a 

This article contains a good, brief summary of past 
experimental work on the effects of irradiation upon 
the secretory activity of the stomach. In addition, 3 
cases are presented in which x-ray therapy was given 
in an effort to produce hypoacidity. 

The first patient, with marginal ulcer following pylo- 
rectomy and posterior gastroenterostomy, received over 
6,500 r in a period of one year. The second, with ay 
active penetrating duodenal ulcer and repeated hemor. 
rhages, was given about 5,000 r in four series over eight 
anda half months. The third, with a bleeding jejunal 
ulcer following posterior gastrojejunostomy, had one 
series of treatments in three weeks (dose not stated), 

All 3 patients showed prompt clinical improvement, 
with relief of symptoms, objective improvement ix 
ulcer appearance, and a decrease in gastric acidity. In 
2 cases there was a transient increase in acid followed 
by steady reduction. In the third case achlorhydria 
supervened. Four years later the ulcer was found, dur- 
ing a laparotomy, to be completely healed. 

It was not clear whether pain relief was due to de- 
crease of spasm or acidity or both; but the association 
between pain and acidity was well marked. 

The author proposes irradiation for cases of intract- 
able pain or ulcer recurrence after surgery, as a means 
of initiating a period of improvement so that other 
measures may have a chance to become effective. He 
suggests that poor surgical risks may become satis- 
factory risks during the remission induced by roentgen 
therapy. 

Three figures; 2 tables. 

Don E. Martruiesey, M.D. 
Phoenix, Ariz. 


John B. Dynes and Magnus! 
Smedal. Am. J. Roentgenol. 83: 78-87, January 19) 
(Lahey Clinic, Boston, Mass.) 

Ten cases are reported of myelitis observed over 


period of nine years, following radiation therapy 1 


Radiation Myelitis. 


malignant disease. It is estimated that approximately 
800 patients with cancer involving the head, neck, 
or thorax were treated during this time with 2-Mer 
roentgen rays, with doses from 4,800 to 6,000r delivered 
to the cervical or dorsal cord unavoidably. The ocett- 
rence of radiation myelitis in only 10 cases is evident: 
that damage to the central nervous system develops i 
only a small number of patients who receive biological! 
similar radiation exposures, and suggests that individual 
sensitivity must play a role. It seems probable that 
radiation myelitis might have developed in mor 
patients had they survived long enough. 
The symptoms of radiation myelitis deve : 
and, in this series, required seven to fifty months w 
an average interval of twenty-three months. The * 
set may be acute or gradual. Paresthesias, weaknes: 
spasticity followed by evidence of long tract involve: 
ment of both sensory and motor pathways, and some: 


lop slow! 
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sterior column symptoms occur. A partial 
quard syndrome was a fairly frequent clinical 
araplegia or quadriplegia was observed 


times po 
Brown-sé 
manifestation. P 
in half of the cases. / ; 

Seven patients had received 6,000 r to the cord in 
forty-nine to sixty-eight days. Another patient had 
hee given 1,000 r with 400 kv and 5,000 r with 2 Mev in 
i overall period of ninety-five days. In another the 
dose was 4,500 r to the cord in fifty-one days, after which 
the cord was protected; this patient experienced spas- 
ticity of all extremities but no paralysis. The tenth 
patient, who had paraplegia, received a calculated dose 
af 2,500 r in eighteen days; however, there was possible 
overlap of portals so that the cord dose may have 
reached 5,000 r. In view of these experiences, the 


suthors now employ routine shielding of the cord in all 
patients who would receive a tissue dose to the cord of 


4,500 r. 
The mechanism of central nervous system radiation 


injury is vascular damage or direct parenchymal dam- 
age independent of vascular effect. The adult nervous 
system is relatively radioresistant, but accumulated 
oentgen-ray doses of 3,000 to 4,000 r result in variable 
degrees of vascular changes. Thickening of the hyaline 
connective tissue of the vessel walls and swelling of the 
endothelial cells occur. Radiation fibroblasts are prom- 
inent in the connective tissues and are considered 
characteristic signs of radiation vascular damage (as 
opposed to arteriosclerotic vascular thickening). These 
aberrations ensue within a few weeks after irradiation. 

With the higher doses achieved through supervoltage 
radiation therapy, neurologic complications may be- 
come more prevalent: than with orthovoltage therapy. 
The presentation of these 10 cases of myelitis serves to 
ilmonish the inexperienced users of supervoltage 
radiation of this complication and promote employment 
fappropriate protective measures. 

Three photomicrographs; 2 tables. 

Joun W. Witson, M.D. 
Johnstown, Penna. 


Initial Clinical Reaction to Therapeutic Whole-Body 
Roentgen Radiation. Some Civil Defense Considera- 
tions. William C. Levin, Martin Schneider, and Her- 
bert B. Gerstner. J.A.M.A. 172: 921-927, Feb. 27, 
160. (H. B. G., Route 3, San Antonio, Texas) 

The immediate effects of whole-body roentgen irra- 
lation on 11 patients with far advanced neoplastic 
iisease are reported. Each patient was observed over 
“control period” of seven days before the radiotherapy 
was administered and for at least ten days afterward. 
seven patients received 150 r in air and 4 received 200 r 
air. Therapy was administered with conventional 
oentgen-ray beam quality at a target-midplane distance 
f200cm. The patients were so placed that the pri- 
mary beam covered the entire body. One-half of the 
‘eatment was given to the anterior aspect and the 
ither half to the posterior aspect. 

Typically there were no symptoms whatever for a 
tried of one to two hours after treatment, the so- 
tlled “delay period.” Then, rather abruptly, the 
early reaction, termed ‘‘fatigue complex,’’ appeared, 
with listlessness, apathy, dizziness, dullness, and a 
washed-out” or worn-out feeling. Very soon there- 
after Signs and symptoms developed pointing to the 
ustrointestinal tract—loss of appetite and ‘‘upset 
pre Progressing to nausea, frequently with spells 
“Vomiting. Frank and sometimes violent vomiting 


usually developed and increased in intensity to a cli- 
max between five and eight hours following irradiation. 
Varying degrees of pronounced weakness or even pros- 
tration were observed. After about eight hours the 
reaction steadily receded, usually at a fairly rapid rate, 
with disappearance of vomiting, nausea, anorexia, and 
fatigue in that order. By the second day, most symp- 
toms, though still present, were much improved. By 
the third day the patients became asymptomatic. 

In a brief discussion the authors admit that the reac- 
tions shown by far advanced cancer patients may well 
be more severe and longer lasting than by similarly 
irradiated individuals in good health. Although the 
group of patients is too small to draw binding conclu- 
sions, these investigators were struck with the great 
similarity of the syndrome in all instances. 

Some considerations important in civil defense are 
noted. The first spell of vomiting strikingly and 
dependably marks the beginning of the so-called 
“initial reaction” and has a characteristic duration. 
The length of the delay period between irradiation and 
first symptoms (usually one to two hours) is apparently 
not closely correlated with the size of the radiation 
dose or with the type of radiation received (roent- 
gen, gamma, neutron, etc.). These conclusions are 
drawn from data presented by others in studies of 
radiation accidents and experimental procedures. One 
important point is made: the degree of nausea, vomit- 
ing, and fatigue may well be enough in a civil emergency 
involving radiation exposure to disrupt or seriously 
impair evacuation or first-aid procedures in any planned 
civil defense measures. There is demonstrated a great 
variation in the degree of disability, with respect to 
both extent and duration, and evidently related to the 
patient’s personal make-up and individual suscepti- 
bility. As noted above, it is probable that healthy in- 
dividuals will have less severe and less prolonged 
reactions than the already ill cancer patients studied 
here. The range of disability appears to vary from 
almost zero to complete incapacity. 

Brief case reports are given for several of the indi- 
viduals studied in this series. 

Therapy for reactions in the dosage range under study 
appear to center mostly on education and reassurance, 
so that the individual understands the expected brief 
duration of the illness and its relative lack of danger. 
It is also noted that this phase of the illness is a relatively 
insignificant indicator of the dose received and hence the 
ultimate outcome. The severity of clinical mani- 
festations is determined much more by individual sus- 
ceptibility than by the amount of radiation received 
Drugs having anti-emetic action are helpful. 

Two small tables. James W. Barser, M.D. 

Cheyenne, Wyo. 


Quantitative Measurements of Oxygen Tension in 
Normal Tissues and in the Tumours of Patients Before 
and After Radiotherapy. Donald B. Cater and Ian A. 
Silver. Acta radiol. 53: 233-256, March 1960. (Uni- 
versity of Cambridge, England) 

In a series of 51 experiments the authors measured 
the oxygen tension in bone marrow, muscle, and sub- 
cutaneous tissue of normal patients, and in superficial 
tumor tissue of cancer patients while the patients were 
breathing air and again while they were breathing oxy- 
gen at atmospheric pressure. Similar readings were 
made in the tumor tissue after completion of a course of 
radiotherapy. 
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The technic used, which is described in detail, was a A comparison with a previous series of dogs gr 
modification of the oxygen-cathode method (previously with homologous marrow shows that autologous 
described by Cater, Silver, and Wilson: Proc. Roy. Soc., row induces recovery after lethal irradiation thy 
Ser. B. 151: 256, 1959). Five wire electrodes are in- superior to the recovery induced by homologous ms 
serted into the tissue at sites of interest; the current row. These superior results seem to be attributabs 
produced by the catalytic reduction of oxygen is ampli- a rapid postirradiation recovery of lymphoid tis 
fied and readings of the microammeter are plotted well as bone marrow. Circulating lymphoeytes” 
against time on graph paper. appear, lymph nodes regain normal histologic gy 

It was found that for muscle and subcutaneous tissue pearance, and the serum gamma globulin game 
and for tumor tissue before radiation the ratio of oxygen _ returns to normal. These latter events do not oc 
tension while breathing oxygen divided by the tension promptly after infusions of homologous marrow, 
while breathing air was a constant, K, equal to 2.1 to 2.3. Five figures; 1 table. 

Only in tumor tissue after irradiation was there a 

significant increase in the constant (2.93). Normal Medical Aspects of Ambient Radiations of 
bone marrow showed very little change in oxygen ten- terrestrial Space. Paul A. Campbell. J.A.M.A 
sion with oxygen inhalation. However,inafewanemia 668-671, Feb. 13, 1960. (Randolph AFB, Texas) : 
patients, there was a marked increase when oxygen was Extraterrestrial space abounds with energies of 
inhaled. ous sorts, potential, kinetic, and electromagnet) 

Intravenous injection of Synkavit during oxygen quantities and intensities that tax our powers of, 
inhalation caused only a slight, slow additional rise in prehension. It can be generalized that the 
oxygen tension in tumor tissue. Heating with dia- energies of space run the entire gamut of the @ 
thermy did not increase the tension in tumor tissue, but magnetic spectrum, extending from the radio 
may actually lower it. through the infrared, the visible, and ultraviolet regigg 

The findings encourage the use of oxygen inhalation and thence through the x-ray, gamma-ray, and @ é; 
at atmospheric pressure as a radiosensitizer. Toobtain ray regions. In addition there is particulate maf 
maximum tumor oxygen tension, an oxygen flow rate of | a wide range of speed and energy. 

7-8 |/min. for thirty minutes is recommended. The earth’s atmospheric mass and magnetic 

Eleven figures; 1 table. have in the past shielded the surface of the eart 

Damon D. BLAKE, M.D. those who dwell on it, to a degree which at least 
Bowman Gray School of Medicine it habitable, from these cosmic materials and ener 
The serious biological problems begin to occur 7 

Autografts of Bone Marrow in Dogs After Lethal enter the areas of higher frequencies and of shot 
Total-Body Radiation. John A. Mannick, Harry L. waves and the various phenomena resulting from) 
Lochte, Jr., Charles A. Ashley, E. Donnall Thomas, _ rest of the spectrum, since simple shielding here i 
and Joseph W. Ferrebee. * Blood 15: 255-266, Febru- longer effective. Our knowledge is still incompletg 
ary 1960. (Mary Imogene Bassett Hospital, Coopers- this range, and opinions are, for the most part, @ 
town, N.Y.) jectures. In the light of present knowledge 

Alpen and Baum (Blood 13: 1168, 1958. Abst. in must be pointed out here that our knowledge is chai 
Radiology 73: 669, 1959) found that infusions of autol- from day to day, almost from hour to hour—it 
ogous marrow induced recovery in dogs after exposure that three areas can be identified: the so-called 
of the entire body to 400 or 600 r of 250-kv x-rays. The Allen type of radiation, the cosmic secondaries, 3 
purpose of the investigation described in the present cosmic primaries. These cannot be identified as@ 
report was to determine if recovery in dogs could also be crete spectral areas but they can be identified agi 
induced by autologous marrow infusion following ex- crete problem areas. 4 
posure to x-ray or gamma irradiation in dosages up to The cosmic primary and secondary radiati¢ 
1,500 r. greatest over the magnetic poles. The major de 

Four beagles were exposed to supralethal total-body distribution is relatively narrow and close to the 
irradiation from a 250-kv x-ray therapy machine, and presumably will not present a significant he 
while 4 other dogs received similar irradiation from a _ space travel. af 
cobalt-60 teletherapy unit. Dosages ranged from 600 There appear to be two intense bands of so-called} 
to 1,500 r, calculated as air dose at theoretical midbody Allen radiation, consisting of concentrations of 
line. After irradiation each animal was given an intra- speed electrons or protons, or both, circulating 
venous infusion of 1.4 to 3.7 billion cells of its own bone _ the earth’s geomagnetic equator, beginning at amg 
marrow. This sample of autologous marrow was tude of 400 miles. Measurements indicate maxi 
aspirated through a surgical window in the femur im- radiation levels to be between 10 and 100 fr per i 
mediately prior to the animal’s irradiation and was depending on the so far undetermined proporti® 
stored in plasma and tissue culture fluid at 4° C. electrons. Ten roentgens per hour for two days#@ 

All dogs survived the acute radiation injury. Two _ be fatal within thirty days to more than half the 
late deaths occurred, one from intercurrent infection subjects exposed to it. An important prob 
and one from small-bowel obstruction. The6surviving space travel, therefore, is that of circumnavigati 
dogs were in apparent good health five to ten months —zones-of Van Allen radiation or devising shields 
after irradiation. In the authors’ laboratory, control allowable weight limits. 
dogs have a 100 per cent fifteen-day mortality after an Three figures. Ma). Martin A. THOMAS, 
air dose of 600 r total-body irradiation. Lackland AFB, 


. 








